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ABSTRACT 
Long-term productivity and profitability are important concepts and measures for both the 
formulation-evaluation of the proposed future strategic options and for the performance 
and success of a firm. 
Accounting measures of profitability are not good indicators of long-term profitability at 
the firm level. Thus, world class companies, today, adopt new measures of profitability, 
like the Shareholder Value Added (SVA) or the Cash Value Added (CVA) concepts, which 
are based on the Discounted Cash Flow (DCF) method. 
This study creates a framework/model to support the strategic management process, as 
well as a tool to assess the performance and improvement process, through long-term 
productivity and profitability measurements. 
It is a Total Productivity Measurement (TPM) model, which directly measures and relates 
productivity with long-term profitability (defined as the Shareholder Value Added-SVA) 
and uses dynamic productivity ratios and their effects on profitability in value terms. 
a) The undertaken case study tests the validity of the proposed framework and the 
constructed tool and its "usefulness" to managers. 
The present study's contributions to knowledge are: 
1. Its improvement of Gold's model in two ways: 
a) The addition of a fourth input, the general expenses, and 
b) The connection of Gold's model to the Shareholders Value Added (SVA) analysis, 
because it is a better indicator to the firm' s long-run profitability. 
2. The construction of a detailed management tool for the strategic management and 
control of productivity and profitability based on above 1 (a) and (b) improvements. 
3. The connection of the Gold model with Value Chain Analysis or the ABC and 
Strategic Cost Management. 
4. The evaluation of the proposed model / tool by the management team of a Greek 
company and the empirical results that came out from this evaluation process. 
Keywords: Productivity, Profitability, Shareholder Value Added, Strategic Planning, Performance 
Measurement. 
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CHAPTER 1 
INTRODUCTION 
1.1. Background 
Strategic planning has experienced widespread and rapid adoption by business all over the 
world, because it promised a high degree of control over the future of the company. It 
provides a practical approach to changing the way an enterprise is managed. For planning 
to succeed, it needs to be seen not just as a set of techniques, but as a part of a coherent 
program of change. 
The practice of corporate planning has matured and developed in response to pressures 
from inside and outside the business. What started out as a unique system based on a model 
of problem solving and decision making, has evolved into a broad range of philosophies 
and techniques (Mintzberg, 1994), which are designed to help the executives to build an 
organization which is adaptable and responsive in rapidly changing environment. 
In any organization, several different planning approaches may be present at any one time. 
Each approach offers a coherent philosophy and a range of practical systems and 
techniques for implementing them. At the same time, planning in one part of the business 
is likely to move through various phases-with the management adopting planning 
philosophies at different stages in the development of the firm. Strategic planning like 
other managerial activities, is a process, which grows and evolves-and sometimes has 
major setbacks and needs to be re-launched. 
There is no universal accepted definition of strategic planning. All definitions vary greatly 
in terms of level of abstraction, substance and general acceptance. Ansoff (1965: 5) defines 
strategic planning as 
"a formalized procedure to produce an articulated result, in the form of an integrated 
system of decisions". 
Snyder and Glueck (1980: 73) refers to strategic planning as 
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"... those activities which are concerned specifically with determining in advance what 
actions andlor human and physical resources are required to reach a goal. It includes 
identifying alternatives, analyzing each one and selecting the best ones ". 
In the generic literature on corporate strategy, the concept of strategy is defined as 
"The direction and scope of an organization over the long term: ideally, which matches its 
resources to its changing environment, and particularly its markets, customers or clients 
so as to meet stakeholder expectations" (Johnson and Scholes, 1993: 10). 
In the field of strategic management three strategic styles have dominated the last three 
decades: 
"A "planning style"(during the 1970's), in which a predictable future is based 
on analysis of the probable (see Ansoff, 1965). 
"A "visionary style"(during the 1980's), in which an unpredictable future is 
based on imagination of the possible (see Hurst, Rush and White, 1989). 
"A "learning style"(during the 1980's), in which an unpredictable future unfolds 
and is encountered on the basis of understanding the actual (Quinn, 1980). 
Each of the above styles emerged as a development of a "rational" or "interpretive" 
approach to strategic management: 
The air of certainty and stability that prevailed during the 1960's and early 1970's gave rise 
to a proliferation of analysis and planning tools. Most of the writers were of the belief that 
economies, markets and customers behaved logically and predictably. They treated strategy 
as a puzzle, in which the "right answer' could be found through the application of strategic 
tools. An emphasis on formal rationality permeated the early literature on strategic 
planning and this is demonstrated by Ansoff's (1988: 172-173) elaborate fifty-seven box 
model which depicts strategy formation as a deliberate, cerebral process, decomposed into 
a series of logical steps to be followed in strict sequence. 
A number of criticisms have been raised about the formal-rational model (the "planning 
style"): Johnson and Scholes (1993), concede that the intellectual exercise of strategic 
planning may provide a "useful framework for strategic thinking". Mintzberg (1994) 
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rejects this approach by claiming that it is unrealistic since it fails to consider competitive 
values, objectives and power bases. He concludes that the over-dependence on analytical 
tools can lead to "paralysis by analysis" with organizations unable to move without all the 
pieces of the puzzle in place. As the analysis appeared to produce right answers, these 
plans often become inflexible and unchallengable. 
The "interpretative" approach, on the other hand, - constantly sensing and reflecting on 
what was happening, drawing conclusions and lessons and then experimenting with new 
ways of acting-was described by strategic management thinker Henry Mintzberg 
(1990: 190,1994: 3) as the "learning approach to strategic management". Lindblom(1959) 
views strategic decision making as a much more chaotic human activity. He proposes the 
concept of "incrementalism", or the "science of muddling through", to provide an 
alternative to conventional decision making theory. In other words he equates, in his 
concept of "incremental ism", the two strategic styles of "visionary" and "learning" 
approaches: 
"Strategic choice takes place by comparing options against each other and considering 
which would give the best outcome and could be possible to implement. This process takes 
place in everyday world of managing, not through planning systems "(Lindblom, 1959: 80). 
Mintzberg (1994), argues that planners, instead of working in their old top-down way, they 
have critical roles to play in support of line managers. They should challenge managerial 
thinking by posing the right questions, not by seeking the right answers. He calls this sort 
of activity "strategic programming" (1994: 333), but says it need not be formal. Instead, 
planners may need in some cases to act as what he calls "strategy finders". A degree of 
rationality and planning is very essential for an organization. 
Quinn (1980) argues that all managers have a view of where they want the organization to 
be in years to come, but try to move towards this position in an evolutionary way: 
"Continual testing and gradual strategy implementation provide improved quality of 
information (and learning) for decision making and enable the better sequencing of the 
elements of major decisions. There is also a stimulation of managerial flexibility and 
creativity, and, since change will be gradual, the possibility of creativity and developing a 
commitment to change throughout the organization is increased "(Quinn, 1980: 169). 
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Organizations are in a constant state of change. Successful organizations have a clearly 
developed structure, culture and climate that employees understand and value. Continuous 
monitoring of achievement and appropriate, timely revision of goals and strategies keep 
organizations competitive. Strategic management may be seen as the one thread that ties 
organizational efforts and productivity improvement together (Smith, 1990). 
When the sources of personal, organizational and environmental forces are known, people 
can take a clear look at their specific roles and use this information to set goals, to improve 
behaviour and increase effectiveness. 
Positive and negative forces in the organization influence people, processes and 
productivity in different ways. Some forces, like foreign competition and the inflation rate 
vary. Few major forces are predictable or totally controllable. However, proper planning is 
required to redirect forces in logical and constructive ways (Steiner, 1979; Gray, 1986). 
Misdirected forces can be costly. When the amount of control managers have over 
organizational forces is known, it is easier to predict the probability of bringing about 
personal or organizational change. Change is the core of personal or organizational 
development. Productivity measurement and enhancement are very good examples of 
change efforts. By "strategic planning and control" we actually mean the following 
concepts of the strategic management process: (a) the evaluation of the alternative strategic 
options, (b) the preparation of the long term strategic budgets or plans (resource 
allocation), for the implementation of the chosen strategy; and (c) the continuous 
evaluation of the implementing strategy through the performance measurement process of 
the company. Strategy formation, mission statement and goal setting are the jobs of the 
BOD or CEO (Mintzberg, 1994). Furthermore, in this study, when the term "strategic 
planning" is used, it does not imply automatically the concept of "formality". Firms must 
decide whether to follow strategic planning in a formal' or informal basis. 
How do productivity improvement efforts and goal setting fit together? 
The overall welfare, and the ultimate productivity of the whole organization, are affected 
by strategic planning, policy formation and goal setting. Most strategic plans reflect 
technological, economic, political and social prospects (Dessler, 1986). Strategic plans 
1 "When the planning process involves pre-obtained flows of information, which are discussed at scheduled 
management meetings as a matter of routine" (Grinyer, P. H. and Norburn, D. : "Strategic planning in 21 UK 
companies", Long Range Planning, August 1974, p 81). 
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have corresponding management control activities of formulating personnel practices, 
capital planning and developing new products. 
From a productivity standpoint, the control function (the evaluation of the outcomes of the 
implemented strategy and the firm's performance measurement) enables managers to 
obtain and use resources effectively and efficiently, to achieve the organizations' 
objectives. In this way, productivity increases are linked to business strategies and to action 
(Skinner 1985,1986 ), irrespective of the "visionary" or the "learning" style of strategic 
management. 
Productivity measurement and improvement are strategic issues. Well formulated plans for 
managing productivity that clearly specify time periods required to achieve continuing, 
long-term improvements are vital to organizational success. (Smith, 1990). 
Productivity and profitability are important concepts and measures describing the 
performance and successfulness of an organization. Common sense tells us that there has 
to be a relationship between these two. We can acknowledge that increases in productivity 
decrease the cost per unit produced and lead to better profitability. This common 
knowledge is not, however, enough in the modern business environment. There are 
examples where the profitability of a firm is handsome (because of its ability to: impose 
higher sale prices, or buy inputs in lower prices, or keep lower stock levels) but 
productivity is poor, or a firm with high productivity is not profitable. This relationship is 
not clear and fixed. There are many factors, internal or external, which can obscure this 
relationship. However, productivity improvement is one means among others, probably the 
most important, of increasing the profitability of the firm. 
There are many models in the literature for analyzing the effects of different factors on the 
costs and profitability of a firm. Most of them with a short run horizon, as for example 
variance analysis with sales activity, and price recovery and productivity, and some of them 
with long run horizon, as for example the total-factor productivity measurement (TFPM) 
and the total productivity measurement (TPM) models and the NPV and IRR models. 
(Kaplan and Atkinson 1989: 321-350; Horngren et al, 1994: 753-782 or Pineda 1990: 2 ). 
However, very few of these models are used in the strategic decision making process, as 
planning, forecasting (or better scenarios constructing) and control (performance evaluation 
and improvement) management tools. Most companies' operational and management 
planning and control systems are built around financial measures and targets, which bear 
little relation to the company' s progress in achieving long term strategic objectives. Thus, 
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the emphasis most companies place on short run financial measures leaves a gap between 
the development of a strategy and its implementation (Kaplan, 1990, Kaplan and Norton, 
1996). 
1.2. Scope, aims and objectives J 
ti 
We know that productivity improvement decreases the costs per unit produced and this can 
lead to better profitability. The scope of this study is the research on productivity changes 
and their effect on the profitability at the business unit or firm level. The relationship, 
between productivity and profitability at the firm level, is often described by models. These 
models are largely Total Productivity Measurement (TPM) models. This study can also be 
defined as belonging to the TPM models. TPM, according to Pineda (1990: 13), directly 
measures and relates productivity with profitability and uses dynamic productivity ratios 
and their effects on profitability in value terms. 
The aims are: 
(a) To appreciate, through a review of the literature, the present understanding about 
productivity and profitability improvements and their relationship with strategic 
management and control. 
(b) To create a framework/model to support strategic management and control through 
productivity and profitability measurement and improvements. This framework could 
close the gap between strategy development (formulation) and its implementation (as 
we explain later on section 5.2.5). 
(c) To evaluate the model's worth to the executive managers of a selected cigarette 
manufacturing firm in Greece (SEKAP S. A. ), first, in terms of its operability and 
second, in terms of its capability to enable the firm' s executives to understand better 
the relationship between productivity improvements and the resulted profitability at the 
firm level. 
The second and third aims are achieved by creating a tool for producing information about 
the effects of productivity improvements on the long term profitability, at the firm level. 
This information base both, (a) supports the strategic management decision making 
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process, especially on the evaluation of proposed alternative strategic options, and (b) 
simultaneously, creates a performance measurement system capable of evaluating the firm' 
s implemented strategies. So, the objective of this study is the construction of this specific 
tool. 
1.3. Research strategy and methodology 
The main objective of this study is to create a management tool for the strategic 
management and control of productivity and profitability improvements. 
In my thesis I have sought to answer the following questions: 
I. Why should we measure productivity at the firm level ? 
2. How could we measure productivity at the firm level ?, and, 
3. How a "productivity-profitability" framework could help management (a) in their 
strategic formulation and evaluation process and (b) in their attempt to evaluate and 
improve their firm's performance? 
This requires the construction of a systematic way to manage and control the productivity 
improvement from the economic point of view. The aim is to support the management in 
their decision making. So the research strategy can be determined as "decision oriented", 
"applied research" strategy (Clark, 1972). 
Studies, which concentrate on one or a few empirical cases for testing the ideas developed 
or for searching better understanding about the object of research are called case studies 
(Yin, 1994). 
The essence of a case study, the central tendency among all types of case study, is that it 
tries to illuminate a decision or a set of decisions. Yin (1994: 9) identifies the following 
situations in which a case study research method has a distinct advantage: 
"... for the case study this (advantage) is when a "how" and "why" question is being 
asked about a contemporary set of events over which the investigator has a little or no 
control". 
Case studies have a distinctive place in evaluation research. There are at least five 
different applications (Yin, 1994: 15): 
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" The most important one is to explain the causal links in real life interventions that are 
too complex for the survey or experimental strategies. The explanations would link 
program implementation with program effects ("explanatory case study"). 
" The second is to describe an intervention and the real life context in which it occurred 
("descriptive case study"). 
" Third, it can illustrate certain topics within an evaluation, again in a descriptive mode- 
even from a journalistic perspective ("descriptive case study"). 
" Fourth, it may be used to explore those situations in which the intervention being 
evaluated has no clear, single set of outcomes ("exploratory case study"). 
" Finally, it may be a "meta-evaluation" -a study of an evaluation study. 
Thus, generally speaking, there may be "explanatory", "descriptive", and "exploratory" 
case studies. 
Taking into consideration all above facts, that is, the type of questions under examination 
("why" and "how"), and the contemporary set of events over which the researcher has 
no control, then it is logical to adopt the "case study" research method. 
Our case study could be described as "descriptive", in the sense that the researcher must 
describe the case company in terms of its organization and its processes, especially its 
strategic decision-making and planning process and the tools used for the formulation and 
evaluation of alternative strategies, as well as the industry structure that the firm operates 
and competes with its rivals. 
Our case study could be described, also, as "exploratory", in the sense that the researcher 
will construct a "productivity-profitability" framework, based on B. Gold's model (1973), 
and will try to evaluate it in terms of how could it help the management of the case 
firm: 
a) in their strategic decision-making process , and 
b) in their attempt to evaluate and improve their firm's performance. 
The purpose of this case study is to test the validity of the proposed framework and its 
"usefulness" to managers. Two main criteria will be used in testing the proposed model to 
demonstrate: 
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a) Its potential for predicting the link between productivity changes and profitability 
changes within the case firm, and 
b) That managers accept that their strategic investment decisions would be 
influenced by the predictions of the model. 
Finally, taking into consideration the specific research questions under study ("why" and 
"how" questions), the purpose of the study, which comes from the "descriptive" and 
"exploring" nature of the case study, and the situation where the proposed new 
"productivity-profitability" framework will be tested and evaluated for the first time in a 
private manufacturing firm, we have chosen to use a single case study (holistic) research 
method. 
This case is used as an "exploratory" device and as a "pilot" case, in the sense that many 
others could follow, in the manufacturing as well as the primary and service sectors, if the 
proposed framework is proved to validate its "usefulness" to managers of the specifically 
selected case firm. In our research situation, the contemporary set of events is the running 
of a business and its accompanying set of long-run decision-making processes and 
methods, over which the investigator has no control at all. The techniques that will be used 
for the collection of evidence is the direct observation of documents, processes, and 
archival records (financial and not-financial), and the systematic interviewing of top 
management. 
The model was tested in a Greek cigarette-manufacturing firm for the following reasons: 
a) It is a manufacturing firm, which means that it is a more complicated2 firm than one of 
the primary or the service sector. So if the model proves to be successful, it could be 
very easily applied to all kinds of firms (generalizability of the case). In other words we 
are trying to minimize the chances of misrepresentation and the access needed to 
collect the case study evidence, because the proposed model is connected to the 
Greek accounting system, which all types of Greek firms (in primary, secondary 
and service sectors) are obliged to follow. 
b) It is a firm that the researcher has previous knowledge of the people and processes, as 
well as the whole industry within which this firm operates and competes, due to the fact 
2 Complicated in terms of processes, organizational structures, and especially in terms of the financial and 
cost accounting systems they are obliged, by law, to follow. 
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that he used to work in this firm for six years as a financial manager. This gives the 
researcher the advantage of being a direct but also a participant observer, in the sense of 
having the ability to gain access to events and data that are otherwise inaccessible to 
scientific investigation. It also gives him the ability to perceive reality from the 
viewpoint of someone "inside" the case study firm, rather than external to it. Finally, it 
gives him the ability to manipulate some minor events, such as calling a meeting of a 
group of managers, using all necessary documents and archival records, conducting 
interviews with all top management involved in strategic decision making, etc. It also 
gives him the opportunity of avoiding potential biases that could very easily be 
produced, because, now, he is an external researcher and working as an external 
observer. 
c) It is a firm that has allowed the researcher to have access in all its archival records and 
documents and has accepted the proposed framework to be tested using any of its data 
required for this purpose. 
d) All top executives of the firm accepted the researcher for having scheduled interviews, 
either with each one separately or with all of them as a group. 
Our model will be tested to this selected case firm for a period of twelve years (1985- 
1996), so as to be able to identify long-term patterns of productivity and profitability 
movements. 
Criteria for 
_iudging 
the Quality Design 
1. Construct validity (establishing correct operational measures for the concepts 
being studied): 
We want to test the validity of the proposed "productivity-profitability" framework in 
helping the management of a firm : (a) in their strategic decision-making process, and (b) 
in their attempt to evaluate and improve their firm's performance. 
Thus, we need to measure productivity (partial and total) and profitability at the firm or 
business unit level. Concerning productivity we shall use our proposed framework, which 
is based on Gold's model (1973), and measures all partial and total productivities using the 
statistical index approach (of Laspeyeres and Paasche). All variables used for productivity 
measurement (inputs and outputs) are financial (as opposed to physical units) and are taken 
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from the financial records of the case firm. Concerning profitability, we use the 
Shareholders Value Added (SVA) approach and all data are also taken from the financial 
records of the case firm. Detailed information about the proposed framework, the definition 
and measurement methods of productivity and profitability may be found in the following 
chapters (2-5) of the thesis. 
All these measures are estimated using data from the financial and cost accounting records 
of the case firm, and the proposed tool is based on the proposed "productivity-profitability" 
framework and the Greek accounting system. In this way, all future researchers, that wish 
to measure productivity and profitability (SVA) in the same case firm, will, definitely, find 
the same results, because they will use the same data from the official accounting records 
of the company. 
In our case, it is not possible and there is no need for "data triangulation" (i. e., to collect 
information from multiple sources: documents, observation, archival records, and 
interviews) to address the problem of "construct validity", in other words to collect 
evidences from multiple sources so as to provide multiple measures of the same variable or 
concept (the productivity and profitability of the case firm). 
Furthermore, the main purpose of our study is the qualitative assessment, that is the 
evaluation of the proposed model and its "usefulness" to managers. It is not the objective to 
test its ability to the detailed calculation of productivity and profitability and its comparison 
to some other proposed model of productivity-profitability measurement. This qualitative 
assessment of the validity of the model, as far as its "usefulness" to managers is concerned, 
is succeeded through "data triangulation" in the following sense: 
" We used the official accounting records of the case firm and took some specific results 
for the period of 1985-1996. 
" We used company's documents and the "open-ended" and "focused"3 interviews with 
individual managers and groups of managers for both the data needed for the model 
and, later, their opinion about the usefulness of the proposed tool. 
3 "Open-ended" interviews, in which you can ask key respondents for the facts of a matter as well as for the 
respondents' opinions about events, or even ask to propose his or her own insights into certain occurrences. 
"Focused" interview, in which a respondent is interviewed for a short period of time. In such cases, the 
interviews may still remain open-ended and assume a conversational manner, but you are more likely to be 
following a certain set of questions derived mainly from the case study protocol. (Yin, 1994: 84-85). 
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" We finally, used direct observations of the accounting system and the data recording 
procedures of the case firm as well as of their decision-making process and their 
performance measurement process: 
Archival 
Records 
("ýDc 
VALIDITY OF THE MODEL 
(FACT) 
Figure 1.1: Validity of the Model 
Open-ended 
and focused 
interviews 
2. Internal Validity (It is a concern only of causal (or "explanatory") case studies, in 
which an investigator is trying to determine whether event x led to event y). 
Although our present case study is not an "explanatory" one, in the sense that it is trying to 
determine causal relationships which will prove some theoretical proposition(s), we have 
used the approach of "pattern-matching" idea (Campbell 1975) to strengthen the internal 
validity of our case. 
In our case study the main theoretical proposition is that productivity affects 
profitability, among other factors, at the firm or business unit level, and the "matched- 
pattern" should be one of a positive relationship between productivity and profitability. 
To this end, we have proceeded to a time-series analysis of the total productivity and 
profitability (SVA) movements, within the tested period of twelve years, and we have 
Documents 
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identified that there is, indeed, a positive relationship between the movements of 
productivity and profitability of the case firm, through time (see Appendix 6, chart 6.1-). 
Furthermore, we've constructed two different multiple linear regression models: The first, 
with profitability (EBIT) as the dependent variable and total productivity (PRODUCT. ), 
input prices (DQ), sales' prices (S. PRICE), sales' volume (SVOLUME) and value of 
stock difference (STOCKDI. ), as the independent variables (Appendix 6, Regression -1-). 
This model gave us encouraging results: 
"R Square (R2) was . 772, which means that the independent variables of the model 
influence the dependent variable by 77,2%. That means that there must be some other 
variables that influence profitability by 23% and are not included in the model. 
" However the statistical significance of the model was quite high, sig. = . 059, which 
means that there is a probability of about 94% for the variables included in the model to 
give us (to predict) the right results. 
" Total productivity (PRODUCT. ) is the independent variable, which influences 
mostly profitability (EBIT), the dependent variable, having ab coefficient of +24,056 
and sig. =. 072. All other independent variables have the right sign of b coefficient: all 
independent variables influence profitability positively, except the input prices (DQ), 
which influence it negatively, that is, an input prices' increase will lower profitability, 
whereas an input prices' decrease will raise profitability (under the ceteris paribus 
assumption). 
In the second regression model, the firm's unitary cost (UNITCOST) is the dependent 
variable, and, input prices (DQ) and total productivity of the firm (PRODUCT) are the 
independent variables (Appendix 6, Regression -2-). This model comes from the theory, 
which says that the firm's unitary cost changes are determined by input price and total 
productivity changes at the firm level (chapter 5, formula 5.7). Again, the results prove 
theory: 
"R Square (R2) was . 992, which means that the 
independent variables of the model 
influence the dependent variable by 99,20%, almost 100%. This is a very strong 
relationship between dependent and independent variables. 
" The statistical significance of the model is sig=. 000, which proves the strong 
relationship between these three variables. 
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" Total productivity (PRODUCT) is the independent variable, which influences mostly 
the firm's unitary cost (UNITCOST), the dependent variable, having ab coefficient of 
-2,548 and sig. =. 000. Both independent variables have the right sign: total productivity 
has a negative sign, which means that there is a negative relationship between this 
variable and the firm's unitary cost, and input price changes have a positive sign, which 
means that there is a positive relationship between this variable and the firm's unitary 
cost. 
From this we can very clearly see how productivity affects, among other things, 
profitability at the firm level: A productivity increase leads to the decrease of the firm's 
unitary cost, which directly, increases the firm's profitability (under the assumption 
of ceteris-paribus). 
3. External Validity (It deals with the problem of knowing whether a study's 
findings are generalizable beyond the immediate case study. The analyst should 
try to generalize findings to "theory", analogous to the way a scientist generalizes 
from experimental results to theory). 
We could say that the evaluation of our proposed model proves the fact that it could be 
generally applied to all firms that adopt as their major objective the maximization of their 
profitability, for the following reasons: 
Firstly, as we have mentioned above, one of the main reasons that we have selected the 
specific case firm is the fact that it is a manufacturing firm, which means that it is a more 
complicated firm than any other of the primary or the service sector. Furthermore, we 
stressed the fact that all Greek companies are obliged by law to follow the same accounting 
system (except the private and public banks, which follow a different, but quite similar, 
accounting system to all other firms), which is quite simple in the firms of the primary and 
service sectors and more complicated for the secondary (manufacturing) sector. Since our 
proposed tool is connected with the Greek accounting system, if it is proved to be 
successful, it could be very easily applied to all kinds of firms. 
Secondly, the "pattern -matching" approach and the findings of the multiple linear 
regression models, used for the internal validity of our case, with data taken from our case 
firm, proves the theoretical proposition that productivity affects profitability among other 
factors. In other words, our tool, tested in our case firm, provide us with such total 
productivity and profitability measures that have strong causal relationships between them 
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and can be used for the generalization of theory which states that productivity affects 
profitability among other factors. 
Thirdly, our selected case firm and all its Greek rivals, as we explain in chapter six of our 
thesis, follow, mainly, a cost leadership generic strategy. Although this could be 
characterized as a limitation to our research, it can not affect generalizability for the 
following reason, which is explained in more detail in chapter five, where the proposed 
framework is analyzed: 
Our proposed framework takes into consideration all cost (input) changes (that the firm 
realizes) for the calculation of partial and total productivities and profitability. Thus, if the 
case firm or any other firm wishes to follow a differentiation generic strategy (or both a 
cost leadership and differentiation strategy simultaneously), this will immediately affect 
their cost structure and thus their productivities (partial and total) and profitability. 
4. Reliability (The objective is to be sure that, if a later investigator follow exactly 
the same procedures as described an earlier investigator and conducted the same 
case study all over again, the later investigator should arrive at the same findings 
and conclusions. It is the need to document the procedures followed in the earlier 
case). 
The reliability comes from all reasons given in the previous paragraph of "construct 
validity", as well as through the construction and use of: (a) a case study "protocol" 
(Appendix 5), which is used for the preparation of data collection process in the case firm, 
and (b) the case study "data base", which is the tool itself with all financial data of the 
case firm for the examining period 1985-1996 (Appendix 4). 
There are many steps in a case study. For example Ryan, Scapens and Theobald (1992: 
122-124) give six different steps. These are preparation (case study design), collecting 
evidence (preparing for data collection and data collection), assessing evidence, identifying 
and explaining patterns, theory development and report writing. 
This is how I have proceeded with my study : 
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Firstly, I have prepared the review of related bibliography, and then proceeded with the 
explaining of the theoretical framework/model. Secondly, I have constructed my computer 
tool. Thirdly, I have prepared the case study protocol and then, visited SEKAP S. A. to 
collect data. Fourthly, I have assessed the evidence and tried to identify and explain the 
possible productivity-profitability patterns in cooperation (in the form of open-interviews) 
with the executives' committee of SEKAP S. A. (evaluation of the model whether or not 
satisfies the main purpose of our research). Finally, I have written my conclusions (the case 
study report), which include the limitations of my proposed model, proposals for further 
research and possible theory developments. 
1.4. Terminology 
I., 
Some phenomena described and terms used in this study are explained here to assist the 
reader. These terms are considered so when we get there these terms/definitions will be 
credible. There are many ways to define and understand these terms. In this study the 
following definitions are used: 
Productivity is a measure of a firm's ability to utilize its inputs to make as much output 
as possible. 
Profitability is the ability of a firm to produce profit in the long run. In this study by 
profitability we mean the shareholders value added (SVA) concept. 
Framework is a basic structure of ideas presented. 
Model is a combination of mathematical equations describing the problem under 
consideration, a symbolic representation of reality. 
Tool is a means to realize the model in practice, for example a software made 
for computer. 
It is a cliche, but nonetheless true, that today's organisations exist in an increasingly 
competitive and complex world (Sink and Tuttle, 1993: 1). Strategic management and 
performance measurement can help the organisation's ability to compete and survive, 
depending on how these two systems are developed and utilized. 
Companies set specific goals or objectives and targets, during the strategic management 
and performance measurement processes, so as to provide their management team with 
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new insights, into why the system performs the way it does, where it can be improved, and 
when the system is in control or out of control. 
There is plenty of literature describing the most important objectives and targets that firms 
should employ in their long-range strategic planning process as well as in their 
performance measurement and improvement process: 
We could classify it in two major categories: (a) The literature that describes the financial 
measures and (b) the literature that describes the non-financial measures. Historically, the 
first studies were those that asserted the importance and use by the companies of the 
financial measures. Profitability was the first and the most important proposed measure 
that firms should adopt as their major long-term objective in their strategic planning 
process and their performance measurement and improvement process. A good review of 
these profitability measures can be found in many books (Argenti, 1980: 36 -57 and 191 - 
207), (Horrigan, 1968: 284 - 294), (Van Home, 1980: 7-11), (Kaplan 1984a: 390 - 418), 
(Tarnminen 1976: 9- 11) and (Brealey and Myers, 1996: 303 - 313). 
In the literature, there is a large variation of different definitions for the profitability of the 
firm. However, they could be divided into two main categories: (a) Profitability which is 
determined by accounting numbers and methods, as for example, return on investment 
(ROI), return on capital employed (ROCE), returns on net assets (RONA), return on sales, 
return per employee etc., and (b) Profitability which is determined by discounted cash flow 
analysis (DCF) as for example, return on shareholders capital (ROSC) or else the Internal 
Rate of Return (IRR) of the company's cash flows by which the benefit (income) is exactly 
as great as the sacrifice (expenses), or, most recently (Rappaport, 1998), the shareholders 
value added (SVA) which is the net present value (NPV) of the company's annual inflows 
(incomes) minus the outflows (investments and net working capital expenses). 
Since the end of 1970's it has been recognised that existing accounting systems can not 
give an exact solution to managers' strategic decision problems. Accounting information 
needs to be used with caution and together with other non-financial sources of information 
(Ryan, Scapens and Theobald, 1992: 53). 
Riggs and Felix (1983), for example, proposed the `Objective Productivity Matrix', which 
consists of non-financial (productivity) indicators for each operational department of the 
firm. Later, Kaplan and Norton (1992) have proposed the `Balanced Scorecard' framework. 
This framework is quite similar to the "Objective Productivity Matrix" as far as the non- 
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financial indicators are concerned, but it includes financial indicators too. It consists of four 
categories of performance measures or long term objectives: 
a) Financial measures, concerning the satisfaction of the company's shareholders based on 
DCF analysis, like the SVA profitability concept. They provide answers to the 
question: "How do we look to shareholders? " (the financial perspective). 
b) Internal business processes' measures, mainly efficiency, effectiveness, quality and 
productivity measures (financial and / or non-financial). They provide answers to the 
question: "What must we excel at? " (the internal perspective). 
c) Customer satisfaction measures (non-financial). They provide answers to the question: 
"How do customers see us? " (the customer perspective), and 
d) Company's learning and growth measures (mainly non-financial). They provide 
answers to the question: "Can we continue to improve and create value? "(the 
innovation and learning perspective) 
It is interesting to note that all these measures of customer satisfaction, internal business 
performance, and innovation and improvement, are derived from the company's particular 
view of the world and its perspective on key success factors. But that view is not 
necessarily correct. Even an excellent set of balanced scorecard measures does not 
guarantee a winning strategy (Kaplan and Norton, 1992: 77). The "Balanced Scorecard" can 
only translate a company's strategy into specific measurable objectives. A failure to 
convert improved operational performance, as measured in the scorecard, into improved 
financial performance should send executives back to their drawing boards to rethink the 
company's strategy or its implementation plans. 
This is the reason that we use the proposed "productivity-profitability framework", in our 
study, for the strategy decision making process (formulation and evaluation) and propose 
its connection with the "Balanced Scorecard" for the measurement of operational 
performance of departments and/or individuals. 
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1.5. Outline 1 
This study consists of the theoretical background (chapters 2-4), the construction of 
theoretical framework (chapter 5), the empirical testing of this framework (chapter 6) and 
the discussion and conclusions (chapter 7). The contents of these chapters are briefly 
reviewed here : 
Chapter 2 is analyzing the connection between productivity and profitability at the 
business unit (firm level). To understand the relationship between these two, it is important 
to understand the substance of both. In section 2.1. there is a survey on the nature of 
productivity. The concept of productivity, the approaches to productivity and total and 
partial productivity's are presented. The measurement of productivity and profitability 
management have been also considered the focus is on the firm level. Section 2.2. provides 
a short review of the concept and measurement of profitability at the firm level. 
Profitability is dealt with in this connection only to the extent which is needed for the 
purposes of this study. The concept of Shareholder Value Analysis is also discussed here. 
Finally, in section 2.3. the relationship between productivity, profitability and competitive 
advantage (i. e., their strategic relevance) is considered. 
In chapter 3 there is a short overview of the effects of productivity on profitability at firm 
level. Productivity and profitability are both measures of performance and successfulness 
of an organization (and in this context of a business unit or a firm). There is, also, the 
description of the two most important theoretical models, the Gold's and the APQC's 
models, as well as some criticism of both these models. 
Chapter 4 deals with productivity and profitability and their connection (a) to planning 
process and performance measurement and improvement and (b) to the strategy 
formulation and evaluation process. 
Chapter 5 deals with the construction of the theoretical framework of productivity - 
profitability measurement and improvement and their use to the strategic decision making 
process (formulation and evaluation of past, present and future proposed strategies). 
In chapter 6 the results of the empirical test of the framework are presented. The 
framework is tested with the data from one medium size Greek firm operating in cigarette 
manufacturing industry. The economical effects of productivity increase are calculated 
using a tool constructed with Microsoft Excel. The tool, which is based on the theoretical 
model, provides additional information about the economical effects of productivity 
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improvement to support strategic management decision making. Finally, an evaluation of 
the model' s worth to the executive managers of the selected firm is taken place, 
concerning its capability to enable them to understand better the relationship between 
productivity improvements and the resulted profitability of their firm. In other words its 
ability (of the tool) to assist the executives to understand better the inter-relationship 
between micro and macro value drivers. 
Chapter 7 consists of the following sections: Section 7.1. deals with the conclusions of the 
study and the contribution it makes to knowledge. Section 7.2. states the most important 
implications that come out of this study. Section 7.3. contains all proposals for further 
research, and, finally, in section 7.4. the limitations of this study are considered.. 
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2 
PRODUCTIVITY AND PROFITABILITY IN A FIRM 
2.1. Introduction 
Productivity and profitability are concepts and measures, which describe the performance 
and successfulness of a firm. Common sense tells us that there has to be a relationship 
between productivity and profitability. This relationship is not clear and fixed. There are 
many factors, internal or external, which can obscure this relationship. 
The profits (profitability) of a firm can grow in many ways. The affecting factors can be 
e. g. new products, new markets and trends in economic activity. However, the profit 
(profitability) per unit produced can be increased only in two ways (Fenton 1985: 92). The 
first is increasing the selling price of output faster than the input prices are being increased: 
The second way is to make better use of the physical inputs, converting these inputs to 
physical outputs with increasing efficiency. This means in other words increasing 
productivity. This better use of physical inputs might be seen as a decrease of costs, but 
not always. Sometimes high productivity and cost reduction may be contrary to a 
company's goal of profit maximization (Doost, 1989: 39), for example, in case of a firm 
trying to follow a differentiation strategy. 
On the other hand, it is possible that the profitability of a firm is handsome but the 
productivity is poor (Chew, 1989: 110), or a firm with high productivity is not profitable. 
This question about why do productivity and profits go hand in hand is sometimes called a 
"productivity paradox" (Song, 1990: 38). 
In general the relationship between productivity and profitability can be described by using 
Donald J. Wait's (1980: 27) words: 
"However, changes in productivity are basic determinants of changes in 
costs, in productive capacity and of the potential benefits of changes on 
product mix-all bearing significantly on enterprise profitability. Profits 
represent the 'bottom line' financial measure in a business enterprise while 
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productivity measures represent the 'bottom line' physical measurement 
independent of costs and prices in the market place. " 
Next, we take a closer look at productivity and profitability in a firm. In section 2.2. there 
is a survey on the nature of productivity. This contains the concept of productivity, the 
approaches to productivity and the measurement of total and partial productivities. The 
focus is on the firm level. In section 2.3. there is a short review of the concept and 
measurement of profitability. Profitability is seen, firstly, as an accounting measure by the 
firms. Then, there is a criticism of the major accounting measures of profitability. Finally, 
the new concept of profitability, the so called "Shareholder Value Added", is analyzed. 
This will be the meaning of profitability that will be adopted in this study. Section 2.4. 
describes, very briefly, the relationship between productivity - profitability and the 
competitive advantage and comes to the conclusion that productivity is the hinge on which 
both competitive advantage and shareholder value added hangs. 
2.2. Productivity in a firm 
When we have productivity under examination we must always keep the concept of 
productivity and the measures of productivity separate. The concept of productivity 
includes, among others, things like how the word productivity is understood in different 
connections, how it is determined theoretically, and how to formulate it mathematically. 
When the measures and measurement of productivity are dealt with it is important to 
discuss also problems related to measurement. 
Changes of productivity can be measured on different levels of economy. The real changes 
are, however, mostly carried out at the level of individual work and machines in the firms. 
That is why the measurement and improvement of productivity usually has to happen at 
that level4. However we must always keep in mind that productivity or an increase of 
productivity is not the final aim of the firms. These are only a way to strive for the 
profitable action of a firm. Unfortunately, the lack of overall outlook when new solutions 
are adopted is a problem. This might cause suboptimization on the organizational level 
while maximizing an individual area, department or function (Ostrenga, 1990: 46). 
4 Significant improvements in the overall productivity trend can be made if productivity improvement actions 
are taken at the individual business level(Wait 1980, p. 25). 
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Increasing productivity is important for many reasons. It is possible to describe the 
advantages of productivity increase as Mammone (1980: 36) has done: 
"Improved productivity would result in higher wages to labor, more jobs 
and incremental gains in standards of living; greater profits for 
management through greater output at reduced costs; and lower prices to 
consumers" 
At firm level the increase of productivity means inter alia slowing down the progress of 
cost level, improvement of price competitiveness, improvement in the ability to pay 
salaries, and money for the development of the firm and for environmental control. 
2.2.1. The concept of productivity - The determining factors of Productivity 
(a) The concept of productivity 
Productivity is a rather common and confused concept (Ghobadian and Husband, 
1990: 1435). It is used by economists, politicians, engineers, consultants, etc. They 
all have their own idea about the nature of productivity. Below, there is review of 
how productivity is defined in the literature and on which levels it is examined. 
Some other concepts which are close to productivity are also described. 
Originally the concept of productivity comes from agriculture. It means how much 
harvest is received from a certain area of land5. In general productivity means the 
ability to be productive or ability to produce. In the economic literature the word 
"productivity" was mentioned the first time in an article by Quesnay in 1766. More 
than a century later, in 1883, Littre defined productivity as the "faculty to 
produce" (Sumanth, 1984: 3. ). Also Adam Smith, in 1776, and David Ricardo, 
in 1817, (Fenton, 1985: 11-13) have dealt with productivity6 in their writings. 
The main objects of their work was labor and capital as productive powers. An 
interesting point was the substitution of labor and capital for each other. 
During the last two decades of the nineteenth century the "Scientific 
management" movement reigned, which started in metal fabricating 
companies. The goal of the scientific management engineers, such as Frederic 
Taylor, was to improve the efficiency and utilization of labor and materials 
5 More about words behind productivity can be found e. g. in "The Oxford English Dictionary" (Simpson and 
Weiner 1989, p. 568) and 'Dictionary of Scientific and Technical Terms'(Lapedes 1974, p. 1174). 
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(Johnson and Kaplan, 1987: 10). They determined "s cient if ic" standards for 
the amount of labor and material required to produce a given unit of output. These 
standards were used to provide a basis for paying workers on a piece-work basis, 
and to determine bonuses for workers who were highly productive (Kaplan, 1984a: 
393). 
In this century the word productivity has established its positions in the economic 
discussion. The term productivity has been defined in many ways in the twentieth 
century. There is an abundance of different kinds of definitions in the literature of 
this area. 
In general it is possible to divide the definitions of productivity into two categories. 
The first one includes the verbal definitions, which broadly describe the nature of 
productivity (descriptive). The other category consists of those definitions, which 
verbally describe the formal or mathematical way of presenting productivity 
(mathematical). 
Some of the definitions in the first category are rather broad. For example the 
European Productivity conference in Rome 1958 defined productivity, inter alia, as 
a "way to think" and "belief in human progress" (Kendrick and Vaccara, 
1980). One of the narrowest definitions is the one where productivity is considered 
equal to labor productivity and it is defined as the workers' ability to produce 
output. Usually the economic or production level under examination affects 
definition of the concept. Most often these definitions highlight the efficiency of 
the production process (Chew, 1986: 47) or the relationship between the outputs 
and inputs (Craig and Harris, 1973: 14, or Ammer and Ammer, 1984: 369). 
One of the outstanding persons in the field of productivity research at present, Scott 
Sink (1985: 3), has illustrated his opinion about productivity as shown in figure 2.1 
and has defined it verbally as follows: 
"Productivity is simply the relationship between the outputs 
generated from a system and the inputs provided to create those 
outputs. Inputs in the general form of labor (human resources), 
capital (physical and financial capital assets), energy, materials, and 
data are brought into a system. These resources are transformed into 
6 Actually Fenton(1985, p. 11) noted that Adam Smith never used the term productivity. 
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outputs (goods and services). Productivity is the relationship of the 
amount produced by a given system during a given period of time, 
and the quantity of resources consumed to create or produce those 
outputs over the same period of time". 
System 
Transformations 
Inputs (I): 
Labor 
Capital 
-equipments 
-facilities 
Energy 
Materials 
Data 
Productivity 
0 
Figure 2.1: General Productivity Concept 
Almost all definitions of productivity formulate it as follows: 
Output 
Pr oductivity = Input 
Outputs (0) 
Goods 
Services 
2.1 
Brozik (1984: 7) has presented an extension for this general formulation of 
productivity. He has stated 
"The basic definition of productivity only concerns the relationship 
between inputs and outputs, and formulations other than ratios are 
conceptually possible e. g. (Inputs - Output). " 
Productivity thus comprises the relationship of outputs and inputs or production 
process. What are these outputs and inputs? The content of these depends on the 
level under examination. 
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At the firm level the output consists of all that the firm produces during a given 
period of time. There is no distinction made on the basis of whether the product is 
made for sale, or for internal use, or whether these are finished goods or work in 
process. If the output is expressed as money value, it is sometimes possible to join 
the monetary incomes' to it (Sumanth, 1984: 153). The inputs can be divided to 
groups e. g. as follows; labour, capital, material, energy and other inputs (Sink, 
1985: 3, or Sumanth, 1984: 154). Kendrick (1977: 15-16) divided inputs only into 
two groups, human and non-human, when he considered productivity at the national 
level. Usually the outputs and inputs are expressed as quantities or values. 
Sometimes it is also possible to connect the quality aspect to the definition of 
productivity (Kurosawa, 1991; Jones, 1996; 0' Hara, 1996; Adam, 1996). 
There are also some other concepts, which are near productivity. Among other 
concepts, effectiveness and efficiency are considered equal to productivity. For 
example Sink (1985: 64 and 1989: 181) states these both (effectiveness and 
efficiency) and quality as prerequisites of productivity8. For specifying these we can 
use the following definitions (Horngren and Foster, 1987: 184; Shrivastava, 1994: 2): 
Effectiveness the degree to which a predetermined objective or target is 
met 
Efficiency the degree to which inputs are used in relation to a given 
level of out uts 
In the literature effectiveness is defined rather, unanimously (compare e. g. 
Sumanth, 1984: 6; Sink, 1985: 42; Ostrenga, 1990: 47; or Shrivastava, 1994: 2). In 
the definition of efficiency there is a little variation. Sumanth and Sink have also 
stressed the utilization of inputs, like Horngren and Foster. Laitinen (1989: 222) has 
7 Monetary incomes mean here the sum of dividend from securities, interest from bonds and other incomes, in 
other words what we usually call Value-Added 
8 According to Sink and Tuttle (1989): "Effectiveness is the actual output (AO) divided by expected output 
(EO), and efficiency is resources expected or estimated to be consumed (REC) divided by resources actually 
consumed (RAC). You will notice that where effectiveness was an output side issue and efficiency an input or 
resource consumption issue, quality is more pervasive in that it is a critical criterion at all stages of the life 
cycle of an organizational systems resource and management process flow: upstream system (quality 
checkpoint 1), input (quality checkpoint 2), transformation process (quality checkpoint 3), output (quality 
checkpoint 4), and downstream system (quality checkpoint 5). Productivity is the relationship between what 
comes out (output) of an organizational system divided by what comes into (inputs) an organizational system. 
Productivity is a very important criteria of performance because when you measure it well, you end up 
learning a lot about effectiveness, efficiency, and quality". 
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defined efficiency as the rate of discount which makes the discounted amount of 
produced outputs equal to the inputs needed in production. 
In other words, efficiency is the internal rate of return (IRR), which gives a zero net 
present value (NPV) of the firm's output minus inputs. Efficiency increases when 
this IRR is getting bigger. 
In recent years the scope of the concept productivity has extended. New areas of 
productivity are e. g. social productivity (Kurosawa, 1991: 22, or McDermott, 1994 
Miyai Jinnosuke, 1996) and green productivity (Shih, 1994). These both concern 
with the "soft" part of productivity. 
(b) The determining factors of Productivity 
The basic determining factors of productivity from the macroeconomics point of 
view are the following: 
a) Labour, 
b) Capital, 
c) Research and Development, 
d) Environmental factors, 
e) Quality of the products produced, 
f) the price and availability of various sources of energy, 
g) the governments economic and social policy and 
h) Economies of Scale (Gollop, 1980; Nelson, Merton. and Kalachek, 1967). 
Great emphasis is given to technology and R&D and how this factor determines or 
affects productivity (McHugh and Lane, 1985; Hall and Mairesse, 1991; Griliches, 
1979 and 1980; Stoneman, 1991; Bell, Chesmais and Weinert, 1991; Uenohara, 
1996; Mairesse and Sassenon, 1991; Seigel and Lichtenberg, 1989). 
The way that authority is exercised in the organizations, the way that the various 
departments are cooperating together, the education of the personnel, and the 
introduction of new technology in the organizations are the main factors that 
determine the productivity at the firm level (Weber, 1947; Roethlisberger and 
Dickson, 1939; Taylor, 1911, Doeringer and Piore, 1971; Dore, 1973). 
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The different organizational structures and management styles could also affect 
productivity at the firm level (Nelson, Schultz and Slighton, 1971; Caves, 1980; 
Carter and Williams, 1957; Pavitt, 1980). 
2.2.2. Approaches to productivity 
ý 
As mentioned above the definition of productivity and how productivity is understood 
depend on the level under examination. What are these levels? Sumanth (1979: 21 and 
1984: 57) among others has presented a hierarchy of levels for examining productivity. 
There are four different levels: international, national, industry and company (firm) level. 
The international level is the most contradictory of these. Sumanth deals with comparisons 
between competing countries in this level, whereas most of the writers include the 
international level in the national level. The three other levels presented by Sumanth are 
analogous with the other writers. 
The firm level is often divided into different sub-levels for the sake of simplicity (Sumanth, 
1979: 21). Because the real changes of productivity are mostly carried out at the level of 
individual work and machines in the firms, it is reasonable to handle that level as its own. 
It is possible to summarize the division of levels as follows (Lipovats-Kremetzi and 
Mandaraka, 1995): 
National 
Industry 
Firm 
Individual human/activity 
The way of how to understand, examine and express productivity depends not only on the 
level but also on the perspective that one has. The perspective depends on education, work, 
view of life, public information and other things like these. It is clear that a politician 
understands productivity in another way than a lawyer or an economist. In spite of the 
different kinds of emphasis the basic idea of productivity should be the same for all the 
groups of people. Sink (1985: 3) has stated the same as follows: 
"Regardless of perspective (political, economic, psychological, engineering, 
managerial, and so forth), the basic definition for productivity always 
Page 28 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 2: Productivity and Profitability in a Firm 
remains the same. What does change, based on perspective, are the 
boundaries, size, type, and scope of the system being examined". 
At the national level productivity is mostly examined by the economists 
(Sumanth, 1979: 22 and 29). The background of 
considerations is usually the neoclassical theory of 
production9 In the theory of production a given factor- 
product transformation process can be described by a 
production function (Naylor and Vernon, 1969: 70). The 
theory of production makes it possible to generate for 
example index theories10, which are used in analyzing 
productivity. At the national level it is usually necessary to 
simplify the problem under examination. In many cases 
there is oversimplifying, which leads to a uselessness of the 
results from the point of view of the individual firm and 
management (Okpokwasili, 1984: 135-136). 
On the industry level the economists usually use three basic approaches in 
measuring productivity. These are the index approach, the 
production function approach and the input-output approach 
(Sumanth, 1984: 77). The approaches are here mainly the 
same as on the national level. There are also other possible 
approaches for the industry level. These are based on studies 
made in specific sectors and development of the methods 
used in practice. At the industry level it is also possible to 
use the same approaches and methods as on the firm level. 
For example the financial ratios approach is possible if the 
objects and questions of study presume that. 
On the firm level and its sub-levels there are many different approaches to 
9 Classical economists (such as Smith and Ricardo) founded their economics on a theory of value based on 
the notation of production surplus. Neoclassical economists shifted the emphasis from value to utility and 
from production to demand (see Ryan, Scapens and Theobald 1992: 56). 
to The purpose if index theories is to provide, in a world of different priced and heterogeneous products, 
functions which describe as well as possible the progress of general price level and total amount of individual 
products(Diewert, 1976 and 1978). 
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productivity. Sumanth (1979: 254 and 1984: 98) has 
presented an interesting classification of approaches in 
measuring" productivity at the firm level. There the 
approaches are classified on the basis of the occupation of 
the person analyzing. 
This classification is as follows (Sumanth, 1979: 254): 
A good review about these approaches is made in Sumanth's dissertation (1979: 254-279) 
and there is no need to repeat it totally here. It might be reasonable, however, to take a 
closer look at some of these approaches. 
Index approach is an approach were productivity at different points of time is 
expressed with index numbers. There are a large number of 
productivity models which can be classified to this group 
(Sumanth, 1984: 99-112; Cosmetatos and Eilon, 1983; 
Cosmetatos, Kokosis, Lipovatz-Kremetzi and Mandaraka, 1988). 
Some of these models can be also classified as total-factor or total 
Hawaleshka and Mohammed (1987) have also classified the approaches to productivity measurement based 
on four criteria. They found five basic categories of industrial productivity measures. These are handled in 
section 2.2.5. 
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productivity measurement models (Pineda, 1990: 2). 
Production is very extensively used by economists. Their basic approach has 
function approach been the development of some kind of a general mathematical 
expression for output as a function of input factors, by combining 
observation, economic theory and mathematics. Sumanth (1984: 
112-113) divides this approach to three distinct areas of research 
appearing in the literature. These are the pure theory of production 
functions, the econometric theory of production functions and the 
applied econometrics theory of production functions. In the 
literature it is stated that the production functions have been 
principally used to gain insight into national productivity (Baily, 
1986; Ford and Poret, 1991; Denison, 1983; Hall and Mairesse, 
1991; Nadiri, 1989; McHugh and Lane, 1985; Conrad and Stauss, 
1983; Petretto and Viviani, 1984; Kumbhakar, 1987; Bjurek, 
Hjalmarsson and Forsund, 1990; Meyer-Zu-Schlochtern, 1988). 
However the concept is equally applicable to the individual firm 
(Fenton, 1985: 16, or Ghobadian and Husband, 1990: 1437). 
Financial Ratios is where the productivity of a company is considered as a 
approach component of a financial ratio. Ratios such as rate of return on 
investment (ROI) (Risk, 1965: 381-391) and (current 
assets)/(current liabilities) (Sumanth, 1984: 117) are often used. 
Maybe the best known example of financial ratios approach is 
Gold's model. Gold divided the rate of return on investment into 
five specific elements of performance (Gold 1973 and 1979). This 
model is considered in section 3.3.1. Another example is 
Aggarwal's model (Sumanth, 1984: 118), in which a composite 
productivity index based on four financial ratios is proposed. 
The Operational is based mainly on the non - parametric method, known as Data 
Research Envelopment Analysis (DEA). This method assumes that the 
Approach production function is fixed and given, and, evaluates the 
productivity of service organizations taking into account only the 
relationship between inputs and outputs. This method is very 
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successful in measuring productivity and relative efficiency of the 
service sectors e. g. Banks, Hospitals, Universities etc. In the last 
10-15 years, 60% of the literature about productivity measurement 
is dedicated to DEA method, because the service sector in the 
international economy has been increased and continues to 
increase tremendously, even within private organizations (Banker, 
1989; Banker, Conrad and Strauss, 1986; Morey, Fine, and Loree, 
1990; Sherman, 1984; Charnes, Cooper, and Rodes, 1981; 
Beasley, 1990; Lewin, Morey and Cook, 1982; Sueyoshi, 1991; 
Bowlin, 1987; Roll, Golany and Seroussy, 1989; Ferrier and 
Lovell, 1990; Giokas, 1991; Oral and Yolalan, 1990; Sherman and 
Gold, 1985; Vassiloglou and Giokas, 1990; Banker and Morey, 
1986; Miliotis, 1992; Magnussen, 1996; Pollitt, 1996; Thore, 
Phillips, Ruefli and Yue, 1996). 
At the individual the academic research is restricted to the general features of work 
human or activity or production. There are plenty of studies which concern labor 
level productivity, both white and blue collar. There has also been much 
research done concerning advanced manufacturing technologies 
and philosophies such as JIT, CIM or MRP H. A criticism of the 
academic research at this level is that human beings are individuals 
and their working environments are rarely equal. At present, this 
level is under examination in the firms, in their attempt to measure 
productivity at the individual and activity level and connect it with 
their strategic mission and their implemented long-term strategies. 
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2.2.3. Total productivity and partial productivities 
ý 
Irrespective of the perspective or level under examination there are always two basic 
types12 of productivity. 
These are total productivity and partial productivity. The measures of productivity do not 
follow this classification. They are very often something like partial output per partial 
input. Total productivity is the ratio of total output to the sum of all input factors. Total 
productivity measures reflect the joint impact of all the inputs in producing the output 
(Sumanth, 1984: 7). Total productivity can be presented for example as follows' 3: 
PDT = 0 2.2 
where 
L+ C+ M+ E+ X 
PDT = total productivity 
0= total output 
L= sum of labor inputs 
C= sum of capital inputs 
M= sum of material inputs 
E= sum of energy inputs 
X= sum of other inputs 
Partial productivity means the ratio of total output to one class of input. It describes the 
efficiency of the use of one input factor. Labor productivity is the best known type of 
partial productivity. Increase in partial productivity means that the use of this input is more 
efficient than earlier. Changes in partial productivityies can be substituted for each other. 
For example investing in new machines can increase labor productivity if the quantity of 
1 labor remains unchanged. At the same time capital productivity may decrease4 
12 Sumanth (1984: 7) has stated that there are three basic types of productivity. The third according to him is 
total-factor productivity. This is the ratio of net output (output produced minus value of raw materials and 
serviced provided e. g. energy) or, else, value-added, to the sum of associated labor and capital inputs. Some 
researchers (Hawaleshka and Mohamed, 1987: 133) have used alternatively the term "multi-factor 
productivity" to indicate the same thing. 
13 In the different references there is some variation in the quantity and the names of inputs included. Labor 
(human), capital and material are always there. 
14 It is known that in the short run new capital reduces total productivity, but in the long run it is an important 
source of productivity growth (Chew, 1986: 1). 
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This also means that partial productivity measures do not tell the whole story about 
changes in the total efficiency of a firm. It is possible to calculate partial productivities for 
every resource in the system under examination. Usually partial productivities are 
calculated e. g. for labor, capital, energy and material. Sometimes the other inputs are used 
(Sink, 1985: 8). Partial productivities can be formulated for example as follows: 
Labor productivity 
0 PDý, 
L 
where 
PDL = labor productivity 
0= total output 
L= sum of labor inputs 
Capital productivity 
0 PDc 
C 
where 
PDc = capital productivity 
0= sum of capital inputs 
(2.3) 
(2.4) 
Total productivity and partial productivities can be compounded so that the sum of the 
inverse of partial productivities is equal to the inverse of total productivity. This can be 
expressed as follows : 
1= L+ C+ M+ E+ X (2.5) 
PDT 00000 
This equation describes how total productivity changes when one or more partial 
productivities change. On the other hand, total productivity may stay unchanged if the 
changes in partial productivities compensate for each other. 
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2.2.4. Productivity management 
Productivity management is a process where the productivity of the object under 
examination is evaluated, improved and controlled. 
This process includes the following parts: 
a) measuring and evaluating productivity, 
b) planning for control and improvement of productivity based on information provided 
by the measurement and evaluation process, 
c) making control and improvement interventions, and 
d) measuring and evaluating the impact of these interventions (Sink, 1985: 23). 
For productivity management a formal definition is proposed as follows (Sumanth, 1984: 
51): 
« Productivity management is a formal management process involving all 
levels of management and employees with the ultimate objective of reducing 
the cost of manufacturing, distributing, and selling of a product or service 
through an integration of the four phases of the productivity cycle, namely, 
productivity measurement, evaluating, planning, and improvement. 
The five key elements in this definition are: formal, management, employees, cost and 
integration. Management sets up the objectives and structures. Both management and 
employees strive for these objectives. The objective is the reduction of product cost or 
service cost. Integration means that productivity measurement and improvement need to 
integrate with productivity evaluation and planning15 
Productivity management cannot be a separate process. It must be connected to the firm's 
overall management and information system at least in two points. Productivity 
management needs information from the firm's information system and it provides 
information from management to the firm's information system. The main objective of 
productivity management is to lead and control the productivity improvement actions. The 
main objective of these actions is reducing costs per unit of the product or service produced 
and via that achieving sufficient profitability in all the actions of the firm. Increasing 
productivity is only one way among others to affect the profitability of a firm. 
is Sumanth (1979: 34-36) has presented a productivity cycle or MEPI process which includes four stages: 
measurement, evaluation, planning and improvement. 
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The increase (or change) in productivity can be considered in many ways. Sink (1985: 26) 
has stated that productivity improvement will occur if any of the following conditions are 
made to exist: 
1. Output increases ; input decreases. 
2. Output increases ; input remains constant. 
3. Output increases ; input increases, but at a lower rate. 
4. Output remains constant ; input decreases. 
5. Output decreases ; input decreases, but at a more rapid rate. 
On the other hand a change in productivity can be of two kinds: 
1) Change in efficiency which emerges without any structural changes in the object 
under examination. This means better use of existing resources. 
2) Change in efficiency which emerges due to the structural change in the object under 
examination. This means the use of new resources or withdrawal from existing 
resources. 
In the first group the reasons for change can be for example new methods of work, new 
principles of action or increased working motivation due to new form of payment. This 
kind of productivity increase is a progress with small steps. Usually it is not necessary to 
do any capital investment when improving productivity (Roll and Sachish, 1981). 
In the second group there are for example capital investments (or divestments) which 
cause the structural change. In this case there is always change in the level of output and 
input. In these structural changes it is important to verify that capital investment does not 
cause decrease in total productivity. Pure capital investment to increase productivity is 
very uncommon. Usually there are also some kind of changes in methods or working 
conditions. That is why it is possible to say that a third group of productivity changes is 
the combination of both major types of change. This third type is very common in the 
connection of active productivity improvement. 
Productivity improvement can also be seen from different perspectives of time. Robert H. 
Hayes and Steven C. Wheelwright have considered productivity improvement process in 
their book "Restoring our Competitive Edge" (1984: 6-7) from three different 
perspectives of time. There are clear points of contact between this and the considerations 
above. They state that managers can increase efficiency through a combination of three 
basic approaches: 
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1) Short term. Use existing assets more efficiently on existing products ; this requires 
toughness, determination and attention to detail. 
2) Medium term. Substitute a new set of resources for existing ones - such as 
equipment for labor, or high-skilled labor for less-skilled labor ; this requires capital 
and willingness to take financial risks. 
3) Long term. Develop new products and processes that readdress the same sequence 
of decisions at a higher level of productivity ; this requires both imagination and 
daring. 
All these are means to improve a firms overall performance. This thesis proposes that to 
achieve predetermined goals of a firm, the development of productivity management 
system must be extended to all levels and time horizons in the firm. 
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2.2.5. Measurement of productivity 
ti 
Behind the measurement of productivity there is a need to get information about the 
performance of the organization under examination. The need for information can be 
caused by many factors. Teague and Eilon (1973: 133) have stated that guidelines as to 
how to measure productivity may be gained from the analysis of why we should wish to 
measure it. They propose that the reasons are fourfold : 
1. for strategic purposes, in order to compare the global performance of the firm with 
that of its competitors or related firms, 
II. for tactical purposes, to enable management to control the performance of the firm 
via the performance of individual sectors of the firm, either functional or by product, 
III. for planning purposes, to compare the relative benefits accruing from the use of 
different inputs or varying proportions of the same inputs, and 
W. for internal management purposes, such as collective bargaining with trade unions. 
In the literature there can be found also other lists and classifications of reasons for 
measuring productivity in firms or in other organizations (Shu, 1983: 4). The most 
important reason for productivity measurement is the aspiration for improving productivity 
and via it the profitability of a firm. 
In spite of the need for productivity information, productivity measurement has not come 
into general use in firms. Steedle (1988: 15) has reported the results of a survey of 1000 
U. S. controllers. Roughly 40% of the respondents reported that productivity improvement 
programs and productivity measurement models were not in use, and, only about one in 
four reported moderate or extensive applications. According to the same survey about 75% 
of respondents reported a maximum of five different productivity measures used in their 
organization. The most commonly reported (over 90%) measure analyzed labor 
productivity. Vora (1992: 47) has reported similar results. These results indicate that 
productivity measurement is inadequate in many firms. Another explanation may be that 
other measures than the ones examined are used in the firms. 
There are many different approaches to productivity measurement. For example, Eilon, 
Gold and Soesan (1976: 7-13) present five alternative approaches. There are also five 
different approaches in Hawaleshka's and Mohamed's (1987: 133) classification. However, 
only one common approach is presented in these two studies. In addition there are plenty of 
different classifications of productivity measures (Shu, 1983: 11-23, or Brozik, 1984: 9- 
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13). Characteristic of the diversity of approaches to productivity measurement is that there 
are many ways to classify these approaches. In other words, there is no one and only right 
way to consider productivity measurement, not even at firm level. As an example 
Hawaleshka's and Mohamed's (1987: 133-136) classification 16 can be presented. 
According to them the industrial productivity measures fall into five basic categories: 
1) Single-factor productivity (SFP) 
2) Multi-factor productivity (MFP) 
3) Total productivity (TP) 
4) Managerial control ratios (MCR) 
5) Productivity costing. 
16 this Hawaleshkä s and Mohamed's classification should be compared with the classification presented by Sumanth (see section 2.2.2. There is very little similarity between these two. 
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Single-factor productivities (SFP) or partial productivities in another name, are measures 
where the relationship between total output and one 
group of input is measured. 
Multi-factor roductivit (MFP) has been established to measure the ratio of output o 
value added to the sum of labor and capital inputs. 
MFP is almost the same as total-factor productivity 
(TFP17) presented by Sumanth (1984: 7). 
Total roductivit (TP) measures, according to Hawaleshka and Mohamed 
(1987: 135), the effects of change of total output 
relative to the change of all inputs. 
Managerial control ratios (MCR) is presented through a network of productivity 
relationships among direct input factors. MCR suggests 
that the variations in the rate of profit to total 
investment are traceable to changes in, and interaction 
among the factors behind it. 
Productivity costing (PC) is a system approach to the recognition of cos 
minimization in the measurement of productivity base 
on the capacity of production. 
There are some general features which should be considered in the connection of 
productivity measurement. The levels under examination and the perspectives to 
productivity have been discussed above. One question which emerged is whether we 
should measure quantities or values of outputs and inputs. The definition of productivity 
" There is a great confusion with the terms total-factor productivity, multi-factor productivity and total 
productivity (Sink, 1985: 26). Behind this confusion there is often the level under examination and the 
perspective of person considering productivity. Both total-factor productivity and multi-factor (or multifactor) 
productivity have been used to describe productivity as a ratio of net output (sales turnover less bought-in 
goods and services and materials) and sum of labor and capital input (Kendrick, 1991: 42, Fenton, 1985: 121 
and Sumanth, 1984: 7), whereas both total-factor productivity and total productivity have been used to 
describe productivity, as ratio of output and sum of all inputs (Hayes and Clark, 1985: 153 and Poeth, 1985: 
5). In addition, multifactor productivity has also been used to describe productivity as ratio of output and sum 
of all inputs (Dean, 1994: 17). More confusion causes also the term total-factor productivity measurement 
(TFPM) which directly measures and relates productivity to profitability (Pineda, 1990: 13). Sink (1985: 26) 
has made his own rules for using these terms. If only one class of input is captured this can be called a partial- 
factor measure (partial productivity). If more than one class of inputs are captured this can be called a 
multifactor measure (multi-factor productivity). If all classes of inputs are captured this can be called a total- 
factor measure (total-factor productivity). He also equates total-factor productivity with total productivity 
(Pineda, 1990: 53). 
Page 40 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 2: Productivity and Profitability in a Firm 
does not give us any limitation on the use of physical or financial measures. However, the 
nature of productivity as the portrayer of the efficiency of physical transformation process 
presupposes the use of physical measures rather than financial measures (Chew, 1986: 47). 
At the firm level there is usually more than one output and almost every time more than 
one input. This leads to the problem of how to combine the factors with different 
measuring units. This is the reason why financial measures are used in practice more often 
than physical measures. The physical measures can be used only when we are analyzing 
the productivity of a minor specific action, e. g., output produced per worker(per day, week, 
month, or year). It has also been stated that there are two types of productivity : physical 
productivity and economic productivity (Shu, 1983: 1 and Laitinen, 1989: 198). The 
physical measures are theoretically better but in practice it is usually necessary to use the 
financial measures of inputs or/and output. Thor (1986: 25) has said that in productivity 
the quantities of outputs and inputs are expressed in physical terms, or alternatively in 
constant dollar terms which is the best available surrogate. 
Productivity has two measuring facets. The first is the measuring of the level of 
productivity at one specific time period. It is called absolute productivity (Chew, 1988: 1). 
The other aspect is measuring the change of productivity from one time period to another'8. 
The measuring of the level of productivity is most fruitful when there is some benchmark 
against which to compare the achieved level. At the firm level and especially inside firms 
these benchmarks are usually the standards or results of earlier periods. This is due to the 
fact that firms and their production systems are rarely similar enough to other firms for 
comparison purposes. 
When we are measuring the change of productivity we must also be careful in comparing 
the results with the results of other firms. The initial level of productivity always affects the 
rate of change, which it is possible to achieve. For example, comparing productivity change 
in Hungary with change in Austria, it is apparent that the better results of Hungary are due 
to a lower level of productivity compared with the other country (Nyers, 1980: 208-214). 
The effect of the level achieved works also inside a firm. It is easier to achieve a high 
18 Sink (1985: 25) has considered the same thing when he stated that there are two basic categories of pure 
productivity measures. The first is called static productivity ratios. These are simply measures of output 
divided by measures of input for a given period of time. The second is called dynamic productivity indexes. 
These are essentially a given static productivity ratio in one period of time divided by the same ratio at some 
previous period in time. 
Page 41 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 2: Productivity and Profitability in a Firm 
percent of increase in an activity with low productivity than in an activity with high 
productivity. 
In the following, the measures of productivity and the estimates19 of inputs and output 
within these measures are discussed. There is no common measure for total productivity. 
In the literature total productivity is usually considered with the help of different models or 
networks of financial ratios. In these models there are many individual measures or 
indexes for total productivity. In these models there is also often a connection to 
profitability. 
The output at firm level is usually the total production of the firm. Because there are 
several different products, the sales (adjusted by certain base period), is a much used 
estimate of production. However, the sales are generally a function of market conditions, 
not the ability to produce (Wait, 1980: 29). So, the productivity measures of a firm can 
reflect market conditions or the efficiency of the sales department more than the 
productivity of a firm. 
However, we could add to sales the value of the net stock of final products(i. e., the 
difference between stock of end and stock of beginning of each year) so as to have a very 
close approximation of production value (Lipovats-Krementzi and Mandaraka, 1995). 
Labor productivity is the most often used measure of productivity. For example in one 
study (Fenton, 1985: 175) of US firms it was found that all (100%) the firms examined 
used labor productivity measures. Similar results have been presented by Steedle (1988, p. 
15) and Vora (1992: 47). In the early years of productivity thinking labor was the most 
important factor of production and so it was natural to measure it. At present labor 
productivity is less meaningful because the share of labor and especially direct labor of the 
total costs is low, from 5% to 15% (Drury, 1990: 122 or Raffish, 1991: 36-37). However, 
labor is still the most measured partial productivity. One reason for this is the easiness of 
measurement. Another is its importance for collective bargaining purposes. (Cosmetatos 
and Eilon, 1981, or Cosmetatos, Kokosis, Lipovats-Krementzi and Mandaraka, 1988). 
19 In the literature, there is much information about the estimates of output and different inputs (Fenton, 1985: 
138-156). In this study, only few aspects of these questions are considered. Fenton (1985: 129-138) handles 
also the elements of productivity measurement. These are base year, deflation and weighting. In this study 
these are considered under various different titles. 
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One question, which emerges in connection with the measurement of labor productivity, is 
how to combine different kinds of work. Solutions of this problem can be, for example, the 
use of some weighting scheme (or factors) or the use of value (sum of payments) of work 
(Brozik, 1984: 17-18). From a theoretical point of view the working hours are the best 
estimate for the quantity of labor. 
The share of capital is also more and more important in modern companies. However, only 
a little over 40% of firms measure capital productivity (Fenton, 1985: 175). Behind the 
low measurement of capital productivity are the problems concerning the definition and 
measurement of capital input (Mohanty and Rajput, 1987: 69). 
The definition of capital included in measuring productivity is quite complicated. The 
content of capital input depends, among other things, on the level under examination and 
the meaning of measurement. It is possible to measure only the productivity of machines 
in a production cell. On the other hand, at firm level, the content of capital input can be 
rather broad. For example Sumanth (1984: 154) has presented a rather large amount of 
capital input elements. He has divided these in two groups; fixed capital and working 
capital. According to him fixed capital includes land, plants, machinery, tools and 
equipment and others, such as amortized R&D, etc. 
Working capital includes inventory, cash, accounts receivable and notes receivable. 
Another very difficult problem is the valuation of capital. How to value, for example, 
machines of different age and type? Generally, two possible ways of handling capital input 
are presented (Mammone, 1980: 40). The first way is to use the value of capital and the 
second way is to use the flow of capital. In the latter case, depreciation and interest are 
included in the flow of capital. The problems in the definition and valuation of capital has 
led, especially on the national and industry level, to a use of surrogate measures, like 
machine power or consumption of energy (Diewert, 1977). 
The most often used measures of other partial productivities (Fenton, 1985: 175) are 
material productivity (48.2%) and energy productivity (47.1%). Only 20% of firms 
measure partial productivities other than these. Material input includes all raw materials 
and purchased parts. Energy input includes all forms of energy such as electricity, oil, gas, 
steam, coal etc. In practice the consumption of energy is measured more often than energy 
productivity. Normally, the measurement of other partial productivities (R&D, marketing, 
travel etc. ), depends on the specific circumstances of the firm. Where there are special 
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inputs, which are very important for an individual firm, it is meaningful to measure the 
productivity of these special inputs. 
There are various problems in productivity measurement. These are mostly general 
problems of measurement and accounting. The general problems of measurement concern 
the relevance, validity and reliability of measurement. The general problems of accounting 
are the width problem, valuation problem, matching problem and allocation problem 
(Eilon, Gold and Soesan, 1976: 40-56; Lawlor, 1985: 61-63). 
The first problem in productivity measurement is how to combine the outputs and inputs of 
the object under examination when there is large variation in the measuring units (such as 
hours, tons or pieces). This problem becomes more difficult the larger the object under 
examination. Theoretically, the physical units are better, but often the financial measures 
are the only possible solution. Another solution of this combining problem is the use of 
partial measures. 
Relevance of measurement means that there is no reason to measure something for interest 
only. Only relevant information is valuable and irrelevant information has no value 
although it might be excellent from the theory of measurement point of view. The 
management of a firm has an abundance of different kinds of information. That is why the 
productivity measurement system has to provide a suitable amount of important 
information. Validity and reliability are the two parts of the accuracy problem in 
measurement. In the width problem, the question is in what width the outputs and inputs 
should be included in the calculations (should all output and inputs be included in the 
calculation process? ), so that they could be used as support in the management's decision 
making. The valuation problem is concerned with what is the right value of inputs and 
outputs for measurement. The matching problem and the allocation problem are the two 
parts of the dividing20 problem. In the matching problem, it is strived to find which inputs 
(costs) and outputs can be assigned to one certain period of time. In the allocation problem 
the question is to find which costs can be assigned to acertain input. 
20 The term allocation problem is also used in this context. To avoid confusion the term dividing problem is 
used here. 
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There is also a large variation of other21 problems emerging in productivity measurement. 
Time causes some problems for productivity measurement; inflation, changes in the prices 
of outputs and inputs and so on. The problem is how to consider the quality of inputs and 
outputs. It is commonly assumed that the market price reflects the quality of the input or 
output factor. However, the market price reflects merely competition in markets rather than 
the quality of products. 
As a summary it can be said that productivity is a very broadly understood and used 
concept. As we have seen the definition of productivity depends on the level and 
perspective of the writers. In general, productivity can be described at firm level as the 
ability of the firm to utilize its inputs to make as much output as possible. 
2.3. Profitability of a firm 
Profitability is an essential and common concept in accounting and economic discussion. 
Because of its commonness, profitability is a very many-faceted term. It is used on various 
levels of economy. Profitability is examined and measured for example at national, 
industry, firm, investment and product level. On all these levels it is possible to consider 
profitability from many different perspectives 22. In this study the subject of interest is the 
profitability at the firm level. 
Profitability is one of the three parts of the financial performance of the firm. The two 
others are liquidity and solvency (Chakravanty, 1986: 437-458). In the long run, 
profitability is a prerequisite for the continuation of a firm's functioning. In the next 
section, there is a short review of profitability as a concept and a measure, and the 
measurement of profitability. Profitability is considered here only to the extent which it is 
needed for the purposes of this study. 
2' There are many lists in the literature which concern the problems associated with the measurement of 
productivity. For example Shu (1983: 5-9) has presented five problems which are commonly encountered in 
productivity measurement. These are (1) tangibility of inputs and outputs, (2) measuring units, (3) base 
period selection, (4) incorporating quality into value measures and (5) time lag in productivity information. 
He has said that this list is not exhaustive, but does cover the principal problems. Sink (1985: 68-69) has 
presented a list of criteria with which the quality of measurement can be evaluated. g 
, 
resented 
classification of levels and approaches to profitability is rather equal with that of productivity (see e. g. 
Sumanth 1984: 57 and 98). 
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2.3.1. The concept of profitability 
Profitability has been important probably as long as some kind of bargaining has existed. 
Already the ancient merchants, bankers and lenders strived to achieve some profit from 
their actions23. However, financial ratio analysis did not appear until the 1800s, and 
profitability measurement was part of it. Managers were mostly interested in profitability, 
whereas lenders were interested in the firm's ability to pay. In 1919 the Du Pont Company 
began to use a ratio "triangle" system in the evaluation of its operational results. The top 
of the triangle was the return on investment ratio (ROI) (Horrigan, 1968: 284-286 and 
Siegel and Shim, 1991: 119-123). The history of profitability forms an important part of 
the history of financial accounting and financial statement analysis. A good review of these 
can be found for example in the publications of Horrigan (1968: 284-294), Van Horne 
(1980), and Kaplan (1984a: 390-418). 
In the literature there is a large variation of different definitions for the profitability of a 
firm. Van Horne (1980) has stated that in general profitability is an ability of a firm to 
provide incomes by sacrificing expenses. He also stresses that the time lag between 
expenses and incomes should be considered in the definition of profitability. Profitability 
can be defined as the rate of discount by which the benefit (incomes) is exactly as great as 
the sacrifice (expenses). If this is done the definition of profitability corresponds to the 
concept of internal rate of return (IRR). Another way to approach profitability is the 
owner's point of view. Here profitability is defined as the ratio of income to capital. From 
this perspective the definition of profitability corresponds to the concept of return on 
investment-ROI (Tamminen, 1976: 9; Brealey and Myers, 1996: 303-313). The basic idea 
in almost every definition of profitability is the ability of a firm to produce profit, which is 
income minus expenses. 
Profitability is important for every firm. Profitability or providing profit is the economic24 
objective for every individual firm. Gold (1981: 88) has stated this same idea as follows: 
23 Luca Pacioli advised the computation of a periodic profit and the closing of the book as early as 1494 (see 
e. g. Belkaoui 1992: 3). 
24 There are also many other objectives which can be possible with firms. They can be concerned for example 
for providing services, employment, continuity, environment etc. There is also a group of organizations 
which don't have the same economic objectives as firms in general. These are so called non-profit 
organizations 
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"In the private firms of the United States, the basic objective of such 
decisions is neither to increase productivity nor to improve technology, but 
rather increase profitability. " 
2.3.2. Measurement of profitability 
Profitability measurement is part of the measurement of organizational performance on all 
levels under examination, just as is productivity measurement. However, the point of view 
is somewhat different and the objectives are not the same. In profitability measurement the 
objectives are mostly economic, whereas the goals in performance measurement, in 
general, and productivity in particular, can be of many kinds (Holloway, Lewis and 
Mallory, 1995). 
Profitability as a measure of overall organizational performance, captures all of the firm's 
activities, good and bad. The National Research Council defines profitability as follows 
(Brozic, 1984: 53-54) : 
"Profitability is the best overall indicator of company performance: It 
measures the outcome of all management decisions about sales and 
purchase prices, levels of investment and production, and innovation as 
well as reflecting the underlying efficiency with which inputs are converted 
into outputs" 
According to the above mentioned definition, it can be understood that the measurement of 
profitability should provide almost all the information that a firm needs. This is not true, 
however. Measurement of profitability can be seen as measurement of achieving the 
ultimate objective of a firm, or the ultimate outcome of the firm. But in order to be 
profitable, there is need for the measurement of many other factors (drivers), which lead or 
cause this firm's final outcome. On the basis of the results of these measurements, 
decisions can be made, which help the firm to achieve the predetermined ultimate 
objective. 
The profitability of a firm can be measured in many ways. The need for information and 
the data available determine the way to measure. Financial ratios based on financial 
statement analysis are the most often used measures of the profitability of a firm. There are 
also plenty of different ratios based on the flows of money. There are two basic types of 
profitability measures: absolute and relative measures. The absolute measures describe the 
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profit or some margin as such. The relative measures proportion this profit or margin to 
some dimension, which describes the "resources" or "determinants" (revenues, total assets 
etc. ) of this profit or margin. In the literature there are many classifications of profitability 
measures. For example Foster (1986: 67-68) presents three ratios which illustrate the 
alternative ways of expressing relative profitability. These are: 
Net - Income OMR = Re venues 
ROE= 
Net - Income 
Shareholder's equity (average) 
ROI = 
Net-Income 
Total Assets (average) 
The first ratio, Operating Margin on Revenue (OMR) indicates how much net income is 
earned from each money unit of sales revenue. The second, Return on Equity (ROE), 
measures the efficiency with which the shareholder equity is being employed within the 
firm. The last ratio, Return on Investment (ROI), measures the efficiency with which total 
assets are employed within the firm. 
Because there is a large number of different measures and ratios of profitability, it is not 
reasonable to present them here. Especially, because there is no one and only right 
measure. More about the profitability measures of a firm and the ways to calculate these in 
general can be found for example from the publications of Van Horne (1980), and Brealey 
and Myers (1996). 
For the purposes of this study, all above three measures of profitability are selected to be 
used in the empirical test of the framework developed in this study, because all are 
surrogates for shareholder wealth maximization. However, what shareholders require is the 
maximization of their earnings per share (EPS), over the long-term, or the maximization of 
the NPV of the future cash flows attributable to them. Hence the need for one more 
measure of profitability that should be used, the Shareholder Value Added (SVA), which, 
recently, many academics and practitioners advocate, and which I believe (for reasons 
discussed in detail in the following section) is the most proper one for the empirical testing 
of the proposed model. 
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As a summary it can be stated that profitability is also a broad concept. Profitability reflects 
the monetary process of a firm, is measured usually in money values, and describes the 
ability of a firm to produce profit. 
1 2.3.3. Criticism of accounting measures of profitability 
2.3.3.1. Accounting Earnings 
ý 1 
For many years, now, it has been stated that the fundamental objective of all business is the 
maximum return for shareholders (Ansoff, 1965, chapter 2; Ackoff, 1970, chapter 3; 
Argenti, 1974: 43). The shareholders' return is generated by dividends and increases in 
share prices. 
In 1980's a new approach accepted that organisations have stakeholders and these 
stakeholder relationships can, and should be, managed (Freeman, 1984), in the context of 
managing strategically. Thus the main objective of the business should be the 
maximisation or satisfaction of the interests of all stakeholders. Stakeholders are 
individuals or groups who have a stake in or are significantly influenced by an 
organisation's decisions and actions and who, in turn, can influence the organisation.: 
"... The emergence of numerous stakeholder groups and new strategic issues require a 
rethinking of our traditional picture of the firm... " (Freeman, 1984: 24). 
The implication for managing strategically is that the influence of stakeholders should be 
taken into consideration as organisational strategies are designed and implemented. This is 
particularly true when the organisation is changing, or when it enters unfamiliar markets (at 
home or abroad) and therefore, unfamiliar institutional contexts. These groups of 
stakeholders can make claims on the enterprise, contribute a resource needed by this 
enterprise, or have the power to advance or block the actions of the enterprise (Kanter, 
1997: 1-2). The stakeholders include both internal and external groups: employees, 
managers, shareholders, customers, suppliers, governments, communities, trade 
associations, and political and social action groups. 
It has been argued, however, that this objective (of the satisfaction of all stakeholders' 
interests) can not succeed without, first, the accomplishment of the first objective, i. e., the 
maximisation of the shareholders' returns (Rappaport, 1998: 5-1 1): 
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"Fortunately, there is an alternative approach to stakeholders that is consistent with 
shareholder interests, competitiveness, and in the final analysis, socially responsible 
business behaviour. This view recognises that to continue to serve all stakeholders, 
companies must be competitive if they are to survive. A company's long-term destiny 
depends on a financial relationship with each stakeholder. To satisfy the claims of these 
stakeholders management must generate cash by operating its business efficiently. This 
emphasis on long-term cash flow is the essence of the shareholder value added approach. 
In brief, a value-creating company benefits not only its shareholders but the value of all 
other stakeholder claims, while all stakeholders are vulnerable when management fails to 
create shareholder value. Enlightened self-interest dictates that shareholders and other 
stakeholders actively engage in a partnership of value creation. " (Rappaport, 1998: 7). 
We shall close this argument with a paragraph taken from Prof. R. S. Kanter's notes "The 
institutional perspective on management"(May 1,1997), written for the Harvard Business 
School: 
"A debate has raged in North America and Europe over whose interests should come first- 
shareholders, customers, or employees... Clearly, business are enmeshed in a system of 
many institutional relationships. The primacy and legitimacy of stakeholder interests is 
determined by social values, reflected in laws about how claims are activated, sorted, and 
prioritized, that differ across countries. Indeed, the answer to the question of which 
stakeholder comes first does not matter much when all are satisfied, but it matters a lot 
when one group feels neglected and has the power to press its claims. To cite the theory 
of shareholder value to a community activist who can block your building permit might not 
be a smart move. An American CEO who needed French government approval for a 
strategic alliance with a French defence company did not advance his cause by lecturing a 
French socialist minister about the virtues of unbridled free market capitalism. " 
The issue to be addressed now is whether accounting earnings as a standard for assessing 
alternative strategies and measuring subsequent performance is consistent with the 
shareholder return objective. Stated more concretely, the issue is whether earnings can 
reliably measure the change in the present value of the firm. 
There are several important reasons why earnings fail to measure changes in the economic 
value of the firm: 
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(a) Alternative accounting methods 
The earnings number may be computed using alternative and equally acceptable accounting 
methods: Prominent examples are the differences that arise from Last - in, First - out 
(LIFO) and First - in, First - out (FIFO) approaches to computing the cost of sales, and 
various methods of computing depreciation: A change in accounting method can 
materially impact earnings but does not alter the company's cash - flows and therefore 
should not affect its economic value. 
(b) Investment requirements are excluded 
The relationship between the change in economic value and earnings is further obscured by 
the fact that investment in working capital and fixed capital needed to sustain the firm are 
excluded from earnings calculation. Let us consider the case of working capital: As a 
business grows, normally there will be an associated growth in its level of accounts 
receivable, inventory, and accounts payable. An increase in receivables between the 
beginning and end of the year means that the cash flow from sales is less than the revenue 
figure reflected in the income statement. Alternatively, an increase in the level of inventory 
clearly involves cash payments for material, labour and overhead. For accrual accounting 
purposes the investment in additional inventory is, however, reflected as an asset on the 
balance sheet and is not included in the cost of sale figure appearing in the income 
statement. Therefore for companies with expanding inventory levels, the cost of sales 
figure will understate the current period's cash flow for inventory expenditures. In brief, 
for expanding firms, increases in accounts receivable and inventories will cause the 
earnings figure to be greater than cash flow. 
The third major component of working capital, accounts payable, acts as a countervailing 
force. Accounts payable and accrued liabilities represent unpaid bills for items already 
included as expenses in the income statement or for increases in inventory reflected on the 
balance sheet. Thus, the cost of sales and selling, general, and administrative expense 
accounts in the income statement overstate the cash flow by the account of the related 
increase in payables. In other words, cash is disbursed after the expense is recognised. 
Let us now turn from working capital to investment in fixed assets: Depreciable assets such 
as property, plant and equipment are initially recorded at cost and included in the fixed 
asset section of the balance sheet. Accountants then allocate this cost over the estimated 
useful life of the asset through depreciation. Depreciation is a deduction to arrive at net 
income. But while depreciation is an expense, it does not involve an outlay of cash. 
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On the other hand, the earnings number will not include the capital expenditures made 
during the year. Thus, to move from earnings to cash flow, two adjustments are needed. 
First, the depreciation must be added back to earnings and second, capital expenditures 
must be deducted from earnings. 
(c) Time value of money ignored 
As we know, the economic value of an investment is the discounted values of the 
anticipated cash flows. Economic value calculations explicitly incorporate the idea that a 
dollar of cash received today is worth more than a dollar to be received a year from now, 
because today's dollar can be invested to earn a return over the next year. The discount 
rate used to estimate economic value includes not only compensation for bearing risk but 
also compensation for expected rates of inflation. 
In light of the fundamental differences between the calculation of accounting earnings and 
economic value, it should come as no surprise that earnings growth does not necessarily 
lead to the creation of economic value for shareholders and for the company. 
Shareholders value will increase only if the company earns a rate of return on new 
investments greater than the rate investors can expect to earn by investing in alternative, 
equally risky, securities. Earnings growth, however, can be achieved not only when 
management is investing at above the market discount rate or cost of capital, but also when 
it is investing below the cost of capital and thereby decreasing the value of common shares. 
2.3.3.2 Return on Investment (ROI) 
The recognition that earnings increase are no guarantee of increases in shareholders value, 
particularly during inflationary periods, led to the popularity of accounting - based return 
on investment (ROI) and return on equity (ROE) as financial performance standards. ROI 
remains a frequently used measure of business units performance. However, taking an 
unreliable numerator (i. e. earnings) and relating it to an investment denominator generated 
by the same accounting process does not solve the problem. 
Hurdle rates or minimum acceptable rates of ROI are often based on an estimate of the 
business unit's cost of capital or the corporate cost of capital. The assumption is that if ROI 
is greater than the cost of capital, then shareholder value will be created. The essential 
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problem with this approach is that ROI is an accrual accounting return and is being 
compared to a cost of capital measure which is an economic return demanded by investors. 
The discrepancy between the accounting rate of return and the true return (IRR) is well 
documented in economic literature. Harcourt (1965), Salomon and Laya (1967), Livingston 
and Salomon (1970), Fisher and McGrown (1983) and Fisher (1984) concluded that the 
difference between ROI and the true rate of return is so large that the former can not be 
used as an indication of the latter (see De Villiers, 1997: 286-287). The effect of inflation 
on the discrepancy was addressed by Salomon and Laya (1967), Kay (1976), Van Breda 
(1981), Kay and Mayer (1986) and De Villiers (1989). They have shown that inflation 
exacerbates the discrepancy between ROI and true return (De Villiers, 1997: 286 - 287). 
Although inflation strengthens the discrepancy, it should be pointed out that ROI is not, on 
average, equal to the IRR, even with no inflation. 
De Villiers (1989) studied the relationship between ROI and true rate of return with 
different asset structures. He found that if a firm had nothing but current assets, ROI would 
equal IRR. However, the more a firm has depreciable assets (ceteris paribus), the more 
ROI overstates IRR. On the other hand the more firm has non-depreciable assets (e. g. 
land) the more ROI understates IRR. De Villiers concludes that ROI of firms with 
different asset structures are not comparable. 
As well as the inflation rate and asset structure, the length of investment period also affects 
the discrepancy between ROI and IRR. Other factors being constant, the longer the 
investment period (economic life of assets) the bigger is the discrepancy between ROI and 
IRR (De Villierrs, 1997: 293 - 294). 
The use of ROI as a standard for evaluating strategies and performance at the business unit 
or corporate level can lead to a substantial misallocation of recourses. There are three 
fundamental reasons for this, beyond those already covered: 
First, while the economic rate of return (IRR) from a single project or an entire strategy 
depends solely on prospective cash flow, accounting ROI depends not only on prospective 
investment and cash flow, but also on undepreciated investments of past periods. Thus if 
two firms or business units have identical strategies and expectations, but one has a larger 
beginning investment base, then it will also have lower ROIs during the planning period. 
Such differences in ROI in the face of identical DCF returns can lead to serious executive 
misjudgements. 
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A second major shortcoming of using ROI for assessing strategies and performance is its 
neglect of the postplanning period residual value of the business unit or company, which 
typically accounts for more than 50 percent of a company's market value (Rappaport, 1998: 
28). 
The third limitation in using ROI for financial planning and control involves the effect of 
changes in financing policy on ROI. Suppose a company is operating at what it believes to 
be its optimal capital structure. In other words, its target proportions of debt and equity to 
finance the business are established (at an accepted risk level) so that the weighted average 
cost of capital (WACC) is minimised. Any departure from this target financing would 
naturally increase the financial risk of the company. So, the shareholders will demand 
higher returns. Thus, the average cost of capital will increase and this will reduce the value 
of the firm (because all expected cash flows will be discounted at a higher cost of capital). 
The impact on ROI of employing more than or less than optimal debt is the following 
(Rappaport, 1998: 29): 
If ROI is computed before interest, then it is unaffected by financing policy while the 
WACC, and hence the value of the firm, is affected (assuming that we are not following 
Miller and Modigliani' s theory, which says that financial policy, i. e., the capital structure 
the company uses, does not affect the WACC, and thus, the value of the firm)25. When ROI 
is on an after - interest basis, ROI increases when the firm moves from optimal to less than 
optimal debt. In other words, the ROI increases takes place at the same time that the value 
of the firm is decreasing. 
2.3.3.3. Return of Equity (ROE) 
Whereas ROI relates net income to total assets, ROE employs shareholder equity as the 
denominator. ROI is the more commonly used measure at the business unit or divisional 
level; ROE is the more popular measure at the corporate level. One of the principal reasons 
that management focuses on ROI rather than ROE at the business unit level is its reluctance 
to allocate debt to the individual units. The focus on ROE at the corporate level is often 
explained on the grounds that it is a measure of primary concern to investors. 
25 Modigliani, F. and Miller, M. H. (1958). The Cost of Capital, Corporation Finance and the Theory of 
Investment, American Economic Review, 48 (June 1958), pp. 261-97. 
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Because ROE is so similar to ROI, it necessarily shares all the shortcomings of ROI 
enumerated earlier. In addition, ROE is particularly sensitive to leverage. Assuming that 
proceeds from debt financing can be invested at a rate of return greater than the borrowing 
rate, this will increase earnings, so ROE will increase with greater amounts of leverage. 
ROE will, in fact, increase as more than optimal debt is issued and the value of the 
company decreases due to the increase in financial risk and thus the increase of the WACC. 
The growing percentage of investments directed toward intangibles such as information, 
training and research rather than tangibles fixed assets also has had a profound effect upon 
the usefulness of ROI and ROE as valuation benchmarks. With only a small percentage of 
these investments capitalized for accounting purpose, ROIs and ROEs for knowledge based 
companies cannot be compared meaningfully with those companies investing principally in 
fixed assets. 
We could conclude by saying that while accounting-based numbers and ratios are not 
reliable indicators of shareholder value, this should no be seen as a failure of accounting. In 
the final analysis, the problem is the unintended and inappropriate use of historical 
accounting numbers by managers and investors for expectations-based valuation. 
2.3.4. Shareholder Value Analysis 
As we have seen in the previous section 2.3.3., it is difficult to measure a company's 
profitability from the shareholders' point of view using accounting. Discounted cash flow 
(DCF) models, such as the Net Present Value (NPV) and Internal Rate of Return (IRR) 
methods, have been used to calculate future profitability - but not to evaluate historic - 
profitability. 
The economic value of any investment is simply the anticipated cash flow discounted by 
the cost of capital. While many companies employ the shareholder value approach using 
DCF analysis in capital budgeting, they use it more often at the project level than at the 
business unit or at the corporate level. Thus, we sometimes see a situation where capital 
projects regularly exceed the minimum acceptable rate of return, while the business unit or 
the corporation itself is a `problem' and creates little or no value for shareholders. 
Companies can usefully extend this DCF approach from single investment evaluations to 
the evaluation of the entire strategic plan. A strategic business unit (SBU) is commonly 
defined as the smallest organisational unit for which integrated strategic planning, related 
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to a distinct product that serves a well - defined market, is feasible. A strategy for a 
business unit may then be seen as a collection of product - market related investments. By 
estimating the future cash flows associated with each strategy, a company can assess the 
economic value to shareholders of alternative strategies at the business unit and corporate 
levels. A DCF model contributes mainly two valuable perspectives to companies: 
In the first place, they introduce a more correct perspective for measuring profitability and 
value growth. The process of increasing the (stock) value of a company starts out by 
improving the company's ability to make strategic decisions. Value is added to, or 
withdrawn from a company when strategic and value creating decisions are taken. The 
purpose is reached if one could inform management of what the same or similar strategy 
(or strategies) have earlier contributed in value and why. To translate this into the new 
strategy's prerequisites and assumptions about future conditions is relatively easy in these 
models. 
In the second place, these models stimulate discussion with management concerning what 
is relevant for profitability and value. 
If the management is to contribute in increasing the company's value, time and knowledge 
should not be wasted on non-value creating factors and process. It should be focused on 
strategically important and value creating investments, their economic lives, and the 
operating cash flow factors that affect the company's value from the investors' point of 
view. 
In the last ten years, a few applicable - and theoretically correct - DCF models for 
profitability and value analysis have been developed by mainly (or together with) 
consulting firms. Examples of such models are Cash Flow Return on Investment (CFROI) 
by Boston Consulting Group (BCG) and HOLT Value Associates (Black, Wright and 
Backman of Price Waterhouse, 1998), Cash Value Added (CVA) by Ottoson and 
Weissenrieder (1996) and Shareholder Value Added (SVA) analysis by Rappaport and the 
LEK / Alcar Consulting Group (1986,1998). Those models have in common that they try, 
from the investors' perspective, to simulate how a company's business and strategies affect 
its profitability and value. This in contrast to accounting whose objective is to simulate a 
company's profit situation from static defined rules for valuation and periodising. These 
new DCF models have also shown to be a good complement to the Balanced Scorecard 
method development by Kaplan and Norton in 1996 (Jan Linduall, Ekonomi and Styrning - 
Swedish Magazin No. 5/96) : 
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"Economists who use the Balanced Scorecard must be able to measure whether the use of 
the scorecard has made good results from the investor's point of view or not. They get the 
answer from this by connecting the Balanced Scorecard to a well chosen shareholder value 
added model". 
In the following section we shall introduce two of the main shareholders' value models, the 
SVA and the CVA, because the CFROI model is very similar to that of SVA: 
"The CFROI is a useful way of exploring whether a prospective strategy is in the right 
ball-park or not. The "pre-strategy" view is simply to capitalize the existing free cash 
flow-probably for the latest available year, but to correct for short-term distortions, we 
might generate an average based on the last five years of cash flow performance. This is 
then compared with the "post-strategy" view of the world, which will include the value of 
cash flows generated over the forecast period. The CFROI ratio can therefore be 
expressed as CFROI=(post-strategy value - pre-strategy value) / (present value of 
projected investments). The decision rule is relatively straightforward: where CFROI is 
greater than one, shareholder value (SHV) is being created, while a CFROI of less than 
one implies the opposite-the destruction of SHV-since the incremental value added is 
smaller than the incremental value of the resources being used" (Black, Wright and 
Backman of Price Waterhouse, 1998: 60). 
2.3.4.1. The Shareholders Value Added (SVA ) analysis 
Rappaport in his classic book `Creating Shareholder Value' (1986,1998 new edition) 
writes that Shareholder Value Added (SVA) analysis provides managers and investors with 
the practical tool needed to generate superior returns. 
The present value of a business is defined simply as the anticipated after-tax operating cash 
flows discounted by the weighted average cost of capital (WACC). The present value of 
the equity claims or shareholder value is then the value of the company (or business unit) 
less the market value of currently outstanding debt. The value of equity for a business that 
expects no further real sales growth and also expects annual cost increases to be offset by 
selling price increase is given by the following formula: 
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Er= p(1-T)S -Dr k 
(1) 
Where: 
Et = Value of the equity at time t 
p= Earnings before interest and taxes divided by sales 
T= Income tax rate (Here, we are using Rappaport's notation. Not to be 
confused with t, which many writers use as the standard notation for tax 
rate, and T for the amount of tax) 
S= Sales 
k= Weighted average cost of capital (WACC) 
Dt = Market value of debt outstanding at time t 
The change in shareholder value (DE) for a given level of sales increase (AS) is then: 
p' t(1- T)ASt (ft + wt)OSt ýý 
k (1 + k) 
i. e., NPV of inflows - NPV of outflows. 
Where: 
p' c 
ft 
Wt 
(2) 
DEBIT/OSales, i. e., incremental operating margin on incremental sales 
Capital expenditures minus depreciation per dollar of sales increase, 
CE-D/OS. 
Cash required for net working capital per dollar of sales increase, WC/OS. 
The change in equity or shareholder value is the difference between the after-tax operating 
cash flow perpetuity and the required investment outlay for fixed and working capital. 
Since all cash flows are assumed to occur at the end of the period, the outlays for working 
capital and fixed assets are discounted by (I +k) to obtain the present value. There is neither 
an increase nor a decrease in shareholder value for a specified sales increase whenever the 
value of the inflows and outflows is identical; specifically, when 
p', (l - T) (f - w: ) (3) 
k (1- k) 
From Equation (3) the "break-even" operating return on sales or the minimum pre-tax 
operating profit margin on incremental sales (p' n9n) needed to create value for 
shareholders is derived as: 
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(4) 
Pl min = 
(f + w)k 
(1-T)(1 +k) 
The shareholders value, contributed by any strategy, can be estimated by taking the 
capitalised value of the difference between the projected and the minimum acceptable 
operating return on incremental sales. More specifically, the change in shareholder value 
for time t is given by the following equation, which assumes book and cash income tax 
rates are identical. If they are not, another term must be added. 
AS- 
(p p' r, r,; n)(1-T)L AS, (5) 
k(1 + k) t-1 
As we realise from above analysis, according to the SVA model, business value depends 
on seven financial "macro value drivers": sales growth, operating profit margin, 
incremental fixed capital investment, incremental working capital investment, cash tax 
rate, cost of capital (WACC), and value growth duration. 
Operating profit margin is the ratio of pre-interest, pre-tax operating profit to sales. To 
arrive at operating profit not only are cost of goods sold, selling, and administrative 
expenses deducted, but so is depreciation expense that involves no cash outlay. 
The incremental fixed capital investment is defined as capital expenditures in excess of 
depreciation expense, that is: Incremental fixed capital investment = Capital expenditures- 
Depreciation expenses. Thus, if depreciation were added back to operating profit (to 
convert it to a cash flow figure) and the same depreciation expense amount were added to 
the incremental fixed capital investment figure (to convert it to total capital expenditure), 
the cash flow from operations figure would be identical. 
The incremental working capital investment represents the net investment in accounts 
receivable, inventory, accounts payable, and accruals that are required to support sales 
growth. Since this investment is part of the firm's basic operations, it is included in the 
calculation of "cash flow from operations". This investment can be expressed as a 
percentage of incremental sales 
The cash income tax represents taxes on operating profit for a fiscal year that are either 
paid by instalments during the year or are a liability (income taxes payable) at the end of 
the year. The cash income taxes are ordinarily less than the reported book income taxes that 
often include a deferred tax component. Deferred income taxes result from timing 
differences in the recognition of some revenue and expense items for book purposes and 
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tax purposes. For example, straight-line depreciation may be used for book purposes and an 
accelerated depreciation method for calculating taxable operating profit. 
All these are essential parameters or value drivers underlying cash flow from operations. 
To convert these cash flows to present value, we need to establish a cost of capital 
estimate. The appropriate rate for discounting the company's cash flow stream is the 
weighted average of the costs of debt and equity capital. The cost of capital rate 
incorporates the returns demanded by both debtholders and shareholders because pre- 
interest cash flows are discounted, that is, cash flows on which both debtholders and 
shareholders have claims. The appropriate cost of capital is therefore one that considers the 
claims of each group in proportion to its targeted relative capital contribution. The relevant 
weights should be based on the proportions of debt and equity that the firm targets for its 
capital structure over the long-term planning period. 
Operating decisions such as product mix, pricing, promotion, advertising, distribution, and 
customer service level are impounded primarily in three macro value drivers: sales growth 
rate, operating profit margin, and income tax rate. 
Investment decisions such as, for example, increasing inventory levels and capacity 
expansion are reflected in the two investment value drivers: working capital and fixed 
capital investment. 
The cost of capital value driver is governed not only by business risk level but also by 
management's financing decisions, that is the question of the proper proportions of debt 
and equity to use in funding the business as well as appropriate financing instruments. The 
final value driver, value growth duration, is management's best estimate of the number of 
years that investments can be expected to yield rates of return greater than the cost of 
capital. 
Before concluding this section on the shareholder value added approach it is prudent to 
emphasise that the approach is far from a panacea. It is a disciplined process for evaluating 
organisational activity, not a financial numbers exercise. SVA analysis is only as good as 
the strategic thinking behind it. Finally, choosing the strategy with the greatest value-added 
creation potential is no guarantee that the strategy will be effectively and efficiently 
implemented. 
Page 60 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 2: Productivity and Profitability in a Firm 
p 
2.3.4.2. The Cash Value - Added (CVA) model 
ý 
Ottoson, E and Weisenrieder, F. (1996)26 developed their own Shareholder value model 
which is very similar to that of Rappaport. 
Cash Value Added (CVA) is a Net Present Value model that classifies investments into 
two categories, Strategic and Non - strategic Investments. Strategic Investments are those 
whose objective is to create new value for the shareholders while Non-strategic 
Investments are the ones made to maintain the value the Strategic Investments create. A 
strategic Investment (e. g. in a new product or an investment in a new market etc) is 
followed by several Non-strategic Investments. A strategic Investment can be in a tangible 
or an intangible asset. What we believe in our company to be a value creating cash outlay is 
what we then should define as a Strategic Investment: 
"The Strategic Investments form the capital base in the CVA model because the 
shareholders' financial requirements should be derived from a company's ventures, not 
chairs and tables (which accounting's capital base consist of and instead e. g. disregards 
Strategic Investments in intangibles). That means that all other investments with the 
purpose of maintaining the original value of the venture must be considered as 'costs', 
such as buying new chairs and tables" (Ottoson and Weisenrieder, 1996: 2). 
So how is the capital base calculated in the CVA concept? A so-called Operational Cash 
Flow Demand (OCFD) is calculated from each Strategic Investment (which is the first 
factor of our four factors that determines value) made in the company. The aggregate of 
every Strategic Investment's OCFD in a business unit is the business unit's capital base. 
The OCFD is calculated as the cash flow (which is the second factor of our four factors 
that determines value), equal amount in real terms every year, that discounted using the 
proper capital cost, (which is the fourth factor of our four factors that determines value) 
will give the investment a Net Present Value of zero over the Strategic Investment's 
economic life (which is the third factor of our four factors that determines value). 
The OCFD is a real annuity but adjusted for actual annual inflation, not the average 
inflation. The OCFD must be covered by the Operating Cash Flow (OCF), which is the 
26 Ottoson, E. and Weissenrieder, F. (1996): `Cash Value Added' -a new method for measuring financial 
performance', Grothenburg Studies in Financial Economics. 1/1996 
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cash flow before Strategic Investments but after Non-strategic Investments, in order for the 
Strategic Investment to create value. All of this is easily structured in a CVA Software. 
The OCFD is not in any way a prediction of what the future OCF will be. It is a constant 
benchmark for the future cash flows (and historic cash flows since these analyses can be 
made for historic as well as for future analyses). The OCFD is `fixed' in real terms to 
illustrate the financial logic. 
A Strategic Investment creates value if the OCF (see below) exceeds the OCFD over time. 
This can be presented as: 
+ Sales 
- Costs (Total Costs) 
Operating Surplus 
+/- Working Capital Movement 
Non-strategic Investments (regular investment for 
maintenance or improvement) 
Operating Cash Flow 
Operating Cash Flow Demand 
Cash Value Added (CVA) 
The CVA for a period is a good estimate of the cash flow generated above or below the 
investor' s requirement for that period. This analysis can be done at each level of the 
company and the CVA for the company is the aggregate CVA of its strategic investments: 
NPV(Investment)= PV(OCFI..,, ) - Investment = PV(OCFI..,, ) - PV(OCFDI..,, )= 
OCFi OCFn OCFDI OCFDn 
_ +.. + - +.. + _ 
(1 + r) (1 + r)" (1 + R) (1 + r)" 
OCFi - OCFDi OCF" - OCFD" CVAi CVAn 
_ +.. + _ +.. + = PV(CVAI.. n) (1 + r) (1 + r)" (1 + r) (1 + r)" 
The OCFD is calculated in three steps: 
1. Identification of the initial outlay for each strategic investment still in use in a strategic 
business unit. 
2. Estimate each strategic investment' s economic life. 
3. Find which nominal cash flow each strategic investment must produce every period 
(year/quarter/month) in order to give that strategic investment a NPV ' of zero in a 
nominal calculation. The OCFD is assumed to be the same in real terms each year. 
Hence the cash flow in the nominal calculation changes only with historic outcome of 
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inflation if CVA analysis is made on historic data, and future estimated inflation, for 
the remaining OCFD. 
If a CVA analysis is made for the future only, i. e. if the strategic investment is to be 
made now or in the following years, the first year' s OCFD for an investment (here with 
an economic life of n years) can also be calculated as (assuming that future inflation is 
constant): 
OCFDyeari 
Investment - amount = 
OCFDyearl * (I + Inflation)' 
r- Inflation 
r- Inflation (1 + r)" 
If we solve this equation for OCFDyeýt we get the following: 
OCFDyearl = 
Investment - amount 
(1 + Inflation)" 
1_r- Inflation 
r- inf lation (1 + r)° 
The total OCFD for a company equals the sum of the OCFDs on each strategic 
investment for any period; in the past, in the present, and in the future. If the company 
is to add value to its stockholder, the NPV of the CVA must be positive. 
The Cash Value Added (CVA) represents the value creation from the shareholders' point 
of view. This can be expressed using monthly, quarterly, or yearly data. It can also 
expressed as an index: 
Operating Cash Flow 
= CVA Index Operating Cash Flow Demand 
or else: 
Pr ofitability - Index = 
PV(OCFi.. n) = CVA - Index PV(OCFDi.. n) 
The CVA Index makes it possible to compare different units' profitability in a way 
consistent with financial theory. A CVA index above I indicates that the strategic 
investment produces sufficient OCF. 
The CVA Index can be split up into its four value drivers-margins (in relation to sales): 
" The Operating Surplus margin 
" The Working Capital Movement (WCM) margin 
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" The Non-strategic Investment margin, and 
" The OCFD margin 
Operating Surplus margin - WCM margin - Non - strategic Investmen margin _ CVA Index Operating Cash Flow Demand margin 
These, together with sales, form the CVA Concept's five Value Drivers: 
Sales x 
Operating Surplus Working Capital Movement Non - Strategic Investments OCFD CVA 
Sales Sales Sales Sales 
2.4. Performance Evaluation Alternatives. 
Over the past few years other performance evaluation models with claimed linkages to 
shareholder value, the so called "non-discounted cash flow models", have been adopted by 
very big and famous companies such as AT&T, Coca-Cola, and Quaker Oats (Rappaport, 
1998: 121). These models are not new. They can trace their corporate heritage to a measure 
proposed by General Electric in the 1950's called "residual income"27. Residual income is 
defined as "net operating profit after cash taxes" (or "cash" NOPAT) minus a charge for 
invested capital. Today, residual income comes in three basic versions. First, there is the 
original General Electric version, which appears to be the most popular of the three. 
Second, there is a trademarked variant of residual income, Economic Value Added (EVA), 
developed by the consulting firm of Stern Stewart & Company. Third, there is the change 
in residual income. 
(a) Residual Income: 
Residual income is calculated as NOPAT minus a cost of capital charge for invested 
capital. Book value is used as the measure of invested capital. Residual income is positive 
if, and only if, the accounting return on invested capital is greater than the cost of capital. 
The basic idea underlying this spread is that when the spread is positive the business is 
presumably investing at above the cost of capital. However, the spread is based on an 
inappropriate subtraction of the prospective cash flow return demanded by investors from 
an historical accounting return. Therefore, residual income is simply an accounting return 
27 A comprehensive discussion of residual income can be found in Solomons, D. (1965), Divisional 
Performance: Measurement and control, New York: Financial Executives Research Foundation. 
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on investment (ROI) standard with the cost of capital as the specified minimum return or 
hurdle rate (Rappaport, 1998: 194). 
While SVA and residual income models generate identical business valuations, they can 
generate significantly different answers for the value added in any given period. The 
reasons for these differences are mainly the following three: 
First, there is the question of how to estimate total value added over a measurement period. 
Total value added is the difference between the shareholder value of the business and its 
"beginning value". SVA model uses baseline value, the capitalised value of the business' s 
current cash flow level, as its beginning value. Annual SVA is simply operating cash flow 
plus the end-of-the-year baseline value minus the beginning-of-the-year baseline value. By 
contrast, in the residual income model, value added is the difference between shareholder 
value and beginning book value. Therefore, total value added is affected directly by the 
pounds assigned to beginning book value. Specifically, higher book values lead to lower 
value-added results and the reverse is true as well. Unlike baseline value, book value is not 
related to forward-looking cash flows and therefore not linked to shareholder value. It 
represents an accumulation of historical costs affected by arbitrary accounting allocations 
such as depreciation and amortisation. A company's choice among alternative accounting 
treatments can affect book value significantly as well. 
The second reason stems from their different treatment of investment. The SVA model 
deducts capital expenditures in the period they are made. The residual income model, on 
the other hand, deducts a non-cash charge, beginning book value times the cost of capital. 
Note that this non-cash charge is based on investments made in earlier years rather than the 
actual investments made during the performance evaluation period. As a consequence, the 
amount of value added in the current period may be overstated or understated. 
The third and final reason arises from the way each model chooses to value annual NOPAT 
results. The SVA model assumes that the NOPAT level achieved is sustainable in future 
years and thus capitalises the change in NOPAT in each year. The residual income model 
attributes none of the added value from the capitalised NOPAT increases to the forecast 
period. Instead, it assigns this increase in value to the post-forecast period (for a detailed 
exposition of this calculation, see G. Bennett Stewart III (1991), The Quest for Value, New 
York: Harper Collins, pp. 306-350). To assume that NOPAT levels reached each year 
during the forecast period are not sustainable beyond that year, and then go on to assume 
that the NOPAT level reached at the end of the forecast period can be sustained in 
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perpetuity, is contradictory (Rappaport, 1998: 124). This is absolutely the case when 
NOPAT is projected to grow each year over the forecast period. Here the NOPAT level 
reached in each year is not only sustained in subsequent years of the forecast period, but is 
assumed to increase. 
To conclude we could say that the two models yield identical business valuations, but 
provide different answers about the value added created in each year. SVA results depend 
strictly on cash flow performance, while residual income results depend in part on 
historical investment impounded in book value. Therefore, it is not surprising that the two 
models can lead to opposite conclusions about past value-creation results or the future 
prospects of the business. 
(b) Economic Value Added (EVA): 
The second version of residual income, EVA, adjusts accounting book value to a so called 
"economic book value" by adding back equity equivalents such as deferred tax reserves, 
LIFO reserves, cumulative good-will amortisation, unrecorded goodwill, bad debt reserves, 
and warranty reserves. The purpose of these adjustments to book value is to get a better 
approximation of all the cash invested in the business (see Stewart, op. cit., pp. 112-17). 
Despite these adjustments, the shortcomings of EVA as a measure of value added are 
identical to those outlined for residual income. While economic book value may be a better 
estimate of the cash invested in the business than book value, it is still a historical cost 
measure. It is not the base against which investors measure their returns. Investors assess 
expected returns against current market value or currently estimated shareholder value, 
which represents the opportunity cost of maintaining their investment in a business. 
(c) The change in residual income: 
What remains after subtracting a charge for invested capital from accounting income is still 
a historical cost-accounting number with all its shortcomings as a performance measure. 
Fortunately, a move from calculating the absolute value of residual income or EVA to the 
change in these measures leads to better results: 
Change in residual income = (change in NOPAT) - (change in invested capital) (cost of 
capital) 
If properly calculated, in the sense that the change in invested capital truly reflects 
incremental investment consisting of capital expenditure in excess of depreciation plus the 
increase in net working capital, these changes in invested capital will be identical to 
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incremental investment in the SVA formula (see Rappaport, 1998: 127). B. Stewart himself, 
recently, drew the same conclusion: 
"The second reason we use book values is that we have found a way of circumventing the 
problem of historical costs-namely, by tying management rewards not to absolute 
measures of EVA, but to year-to-year changes in EVA. " (Stewart, 1994: 78). 
2.5. Summary 
The main aim of this chapter has been to take a closer look at productivity and profitability 
in a firm. Both of these two are concepts and measures, which describe the performance of 
a firm. To understand the relationship between these two it is important to know the 
substance of both. 
In section 2.2, there is a survey of the nature of productivity. The concept of productivity, 
the approaches to productivity and the total and partial productivities are presented. The 
measurement of productivity and productivity management has also been considered. 
In section 2.3, there is a short review of the concept and measurement of profitability at the 
firm level as well as a criticism of the accounting ratios of profitability. There is also a 
description of the Shareholder Value Analysis and their contribution to performance 
measurement at the business unit (firm). Finally, in section 2.4, there is a summary 
presentation of the major non-discounted cash flow performance evaluation alternatives, 
the residual income, EVA, and the change in residual income. SVA and change in residual 
income or change in EVA are the preferred alternatives, with SVA having the added 
advantage of yielding the best estimate of change in business value. Because they 
incorporate risk, residual income and EVA are improvements over traditional measures of 
earnings. However, each is based on historical accounting and thereby shares its major 
shortcomings. For these reasons we choose to adopt the SVA model in the proposed 
productivity-profitability framework, as the best method of measuring profitability at the 
firm level, for evaluating the alternative strategic options and for performance 
measurement purposes. Furthermore, we shall use the SVA model, which is similar to 
CVA model but easier to be applied in our proposed framework, because CVA model 
classifies investments into two categories, strategic and non-strategic, something that is 
difficult to be done in the case firm and with the accounting system it follows. 
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THE EFFECTS OF PRODUCTIVITY ON PROFITABILITY 
3.1. Overall connections between productivity and profitability 
In the literature there are many different approaches for analyzing the relationship between 
productivity and profitability. The effects of productivity on profitability can be analyzed 
on many levels of accuracy. There can be, for example, general speculations or schemes 
about the causality between productivity and profitability (Smith, 1990: 128-139). There 
are also many different ratios, models and frameworks, which concern this same question. 
In this study the main assumption is that the change of productivity is one prerequisite26 
among others for change in the profitability of a firm. One way for analyzing this 
relationship is the scheme of effects, where the factors affecting profitability are presented 
as circle or spin (Sink 1985: 8 and 64). He has presented also one scheme, where the 
hypothetical cause and effect relationships between and among organizational system 
performance measures or criteria are presented (figure 3.1. ). There are other criteria of 
performance besides productivity and profitability. These are based on the list of seven 
criteria of performance presented by Sink (1985: 36) and later by Sink and Tuttle (1989: 2). 
According to Sink the performance is a broad concept and comprises at least seven criteria 
which are effectiveness, efficiency, quality, productivity, quality of work life, innovation 
and profitability. The ordering of these is interesting. In this scheme there is also the 
assumption that productivity is a prerequisite for profitability. 
26 The causality between productivity and profitability is not necessarily clear. A good profitability (profits) 
creates the necessary conditions for actions which increase productivity. The relationship is like a spin where 
change in productivity causes change in cost per unit produced and that causes change in competitiveness. 
Further, these cause changes in sales and profitability. Changes in profitability have effects on capital, 
materials and people which further increase or decrease productivity (Sink 1985: 8). 
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Figure 3.1: Hypothetical cause and effect relationships between and among organizational system 
performance measures or criteria ( Sink 1985: 64). 
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L3.2. Models dealing with the effects of productivity on profitability 
Usually the relationship between productivity and profitability at firm level is described by 
models. Most of these models are total-factor productivity measurement (TFPM) - total 
productivity measurement (TPM) models, or models, which are based on managerial 
control ratios (MCR). There are also other types of models. 
Pineda (1990) has dealt with the TFPM-TPM models rather broadly in his dissertation. 
TFPM-TPM, according to him (Pineda 1990: 13), directly measures and relates 
productivity with profitability and uses dynamic productivity ratios and their effects on 
profitability in dollars. About the models he says as follows : 
«The TFPM-TPM models deal with the mathematical concepts, 
relationships, and derivations. These models are the theoretical basis for 
the set of methods, principles, and rules or the methodology for doing 
Total-Factor or Total Productivity Measurement. » (Pineda 1990: 14). 
If TFPM and TFPM models are understood broadly, all kinds of models which try to 
identify the relationships between total or total-factor productivity and profitability can be 
dealt with under the title TFPM model. However, all TFPM models do not seem to stress 
this connection to profitability as strongly as Pineda does. Some of these merely 
concentrate on analyzing the total productivity of the system and the affecting factors 
behind it (Shin 1991). 
From the literature, Pineda (1990: 2) has found 13 different TFPM-TPM models. He has 
divided these in three categories : 
a) the Productivity Indices (PI) Models, 
b) the Profitability = Productivity + Price Recovery (PPPR) Models and 
c) the Econometric Models. 
Table 3.1 summarizes the available TFPM-TPM model types, versions and their features. 
After this summarization made by Pineda at least two more TFPM models have been 
made. First Pineda himself developed the teaching TFPM model, which is actually a 
version of the PPPR model (Pineda, 1990: 231). Shin (1991) has also developed a TFPM 
model. This is a system dynamics model for JIT environment. Two of the TFPM-TPM 
models are presented in more detail in section 3.3. 
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Table 3.1: The TFPM-TPM models (Pineda 1990: 2). 
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There are also other kinds of models than these TFPM models. Gold's model is a TFPM- 
TPM Productivity Index model based on the composition of the ratio of profit to total 
investment. This model is also presented in more detail in section 3.3. 
Touche Ross & Co. (Brayton 1983: 49-56) have developed their own total productivity 
measurement system on the basis of the APQC model. In it the effects of input factors on 
the profitability of firm are analyzed. The effects of inputs are divided into the effects due 
to productivity and the effects due to price recovery. 
Bao and Bao (1989) have developed an empirically tested model where the association 
between productivity measures and firm value is analyzed. They have tested the valuation 
model where the firm's value is a function of the expected productivity, the standard 
deviation of productivity, and the growth of productivity of the firm. They have compared 
this model with another one where the firm's value function is based on the earnings. 
In the following section we shall describe three different models, which they, actually, 
represent all kinds of models reported in this section, except the Econometric models: 
(a) The Gold's model, which is a TFPM-TPM Productivity Index model, combined with 
managerial control ratios (MCR), and which deals directly with the relationship between 
productivity and profitability. (b) The APQC model, which is a TFPM-PPPR model, and 
(c) The REALST model, which is an extended TFPM-PPPR model. 
3.3. Closer look at the most important models 11 
3.3.1. Gold's model 
Professor Gold has developed the model, which bears his name, in the 1960s and 1970s. 
This model is intended for analysis at the level of firm and production process. This 
productivity-cost-profitability (P-C-P) system has been proved applicable to a wide range 
of plants and firms in the USA (Gold, 1982: 207). The model is a systematic analysis, 
where the managerial control ratios (the components of the ratio of profit to total 
investment) are integrated with the network of productivity relationships and with the 
structure of cost relationships to provide a unified framework for systematically exploring 
the complex of interactions linking changes in factor input and factor prices to unit costs 
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and cost proportions and to the other determinants of changes in the rate of profits to 
investment (Gold, 1973: 16). 
One of the bases for Gold's model is the network of productivity relationships (figure 
3.2. ). It is comprised of six components, three representing the unit input requirements and 
three more representing the proportions in which these are combined together. Here, with 
the fixed investment, the output is replaced by capacity (Gold, 1982: 206). This is done 
because the capacity is provided by capital goods while actual output may fluctuate with 
demand. 
Figure 3.2: The network of productivity relationship among direct input factors ( Gold, 1973: 11) 
Another basis for the model is the firm's profitability expressed by the rate of profit on 
investment. The ratio of profit (before tax) to total investment is divided first in two parts 
(Eilon, Gold and Soesan, 1976: 22-23). In Gold's model there is physical output instead of 
the normally used sales. This can be stated as follows: 
Pr ofit 
=( 
Pr ofit) 
*( 
Output 
Totalinvestment Output Totalinvestment 
3.1 
Page 73 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 3: The Effects of Productivity on Profitability 
Then these two parts can be divided further into their components as presented in equations 
3.2. and 3.3. Because the profit is incomes minus costs the profit per unit of output is 
defined by the difference between the average gross receipts per unit of output and average 
total costs per unit of output. The ratio of output to total investment is determined by the 
ratios of output to productive capacity, productive capacity to fixed investment and fixed 
investment to total investment. 
Profit 
= (Product 
Value) 
_ (Totalcos 
tý 
Output Output Output 3.2 
Output 
_t 
output 
) 
Capacity 
(Fixed 
investment 
% Total investment Capacity Fixed investment Total investment 
3.3 
These two equations 3.2. and 3.3. can be unified as the ratio of profit to total investment 
which can be presented as follows 
Pr of it 
_ ýPr 
oduct value Total cos tl Output 
Total investment Output Output Capacity 
Capacity Fixed investment 
Fixed investment Total investment 
3.4 
This means that the variations in the rate of profit on total investment are traceable to 
changes in and interactions among average product prices, total unit costs, capacity 
utilization, the productivity of fixed investment and the internal allocation of investment 
between fixed and working capital (Gold, 1973: 16). 
The managerial control ratios expressed in equation 3.4. are integrated to the network of 
productivity relationships through the structure of cost relationships as shown in figure 3.3. 
This framework is a tool to help the management to diagnose and develop means of 
improving productivity and to differentiate the internally controllable and the externally 
uncontrollable factors affecting productivity, costs and profitability (Gold, 1982: 207). 
Gold (1973: 16) states that 
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"This framework may be used in analyzing past performance ; in developing 
integrated plans for achieving specified future targets ; or in appraising 
alternative innovations, even when their initial impacts focus on different 
parts of the system". 
This model is used in analyzing the relationships at the process and plant level (Eilon, 
Gold & Soesan, 1976). 
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Figure 3.3: Productivity network, cost structure and managerial control ratios (Gold, 1979: 50). 
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3.3.2. APQC model 
In the American Productivity and Quality Center (APQC, formerly APC), there was 
developed, in the late 1970's, a new model based on the relationships between profitability, 
productivity and price recovery. This model is built on the works of Davis, Kendrick and 
Creamer, and Craig and Harris, and has been developed with the help of Kendrick and van 
Loggerenberg (Pineda, 1990: 44). 
In the APQC model the relationships between profitability, productivity and the price 
recovery factor are derived as in equation 3.5. (Sumanth, 1984: 105 or Adler, 1987: 78). 
This means that if we multiply a productivity ratio (or index) by a price recovery ratio (or 
index) we can get a profitability ratio27 . The change in the price recovery factor over time 
indicates whether the changes in input costs are absorbed, passed on or overcompensated 
for in the prices of the firm's output (Sumanth, 1984: 106). 
sales 
Pr of itability = 
cos is 
(output quantities) " prices 
(input quantities) " (unit cos ts) 
output quantities prices 
input quantities 
(unit 
cos ts 
_ (productivity)- (price recovery factor) 
3.5 
The quantities of outputs and inputs from each year are multiplied by base year prices to 
derive a productivity performance index. Prices and unit costs for each year are multiplied 
by current-year quantities, resulting in a price recovery performance index (Sumanth, 1984: 
106). This means that the productivity ratio is expressed as a Laspeyres weighted volume 
index (where the weighting factors for the used quantities of products and inputs are their 
prices at the base period, 0). The price recovery ratio, on the other hand, is expressed as a 
Paasche weighted price index (where the weighting factors for the used prices of products 
and inputs are their volumes at the current period, t). 28 Another way is using the pure 
quantity change ratios to compute the productivity ratio and the pure price change ratios to 
compute the price recovery ratio (Pineda, 1990: 44-45). The APQL model is suitable for 
27 Instead of these two components Banker, Datar & Kaplan (1989: 537) have proposed that changes in 
profitability can be decomposed into three components: changes in sales activity, changes in productivity and 
changes in price recovery. 
28 More about index numbers see Appendix -1- of my thesis, as well as Chou, (1975: 661-691), and Yamane 
(1973: 295-344). 
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analyzing the effects of partial productivity's and changes in prices on profitability at firm 
level. The changes in the index numbers point out what are the causes of changes in 
29 profitability. It is also possible to analyze the weight and directions of the effects. 
3.3.3. Resource Allocation Strategist (REALST) Model 
REALST is the name given to a computerized performance measurement approach 
(Parsons 1986: 1 and 1993: 1-23). It is based on the ideas3" of the APQC model. The 
difference is that REALST breaks down productivity into capacity utilization and 
efficiency and it takes strategic aspects to productivity analysis. 
Figure 3.4 : The sources of change in profit (van Loggerenberg & Cucchiaro, 1981: 90) 
The basis of REALST is presented in figure 3.4. Changes in profit are driven by changes 
in revenue and changes in cost (center column). Changes in revenues are consequences of 
changes in product quantity and changes in product price (top row). Changes in cost can be 
derived from changes in resource quantity and price (bottom row). The left column links 
changes in product quantities with changes in resource quantities. This indicates the change 
29 To have a good example of calculations with the APQC model see e. g. Sumanth (1984: 106-109). 
30 This is natural because the author of the REALST model, Bazil J. van Loggerenherg, has also been 
developing the APQC model (Pineda, 1990: 44). 
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in productivity. The right column links the changes in product and resource prices. It 
creates the relationship called price recovery (Parsons, 1986: 1-2). 
Thus the change in profits is the sum of change in productivity and change in price 
recovery. In REALST change of productivity consists of two measurable components: 
change in capacity utilization and change in efficiency. All the measurable sources of profit 
change in a business unit can be described as in figure 3.5. 
Figure 3.5: The measurable sources of profit change in a business unit ( van Loggerenberg & 
Cucchiaro, 1981: 90) 
With this model it is possible to analyze which proportion of change in profit is caused by 
change in productivity and which by change in price recovery. Further, it is possible to 
analyze how much change in capacity utilization and change in efficiency affects the 
change in profit (Loggerenberg & Cucchiaro, 1981: 91-96). 
The REALST model can also be used in strategic analysis. The strategic segment grid 
(figure 3.6. ) presents an analysis of change in profits over time. The horizontal axis scales 
the price recovery contribution to a change in profit. The vertical axis scales the 
productivity contribution. The broken diagonal line connects all the points where the 
productivity term is offset by an equal and opposite price recovery term. Along this line 
there happen no changes in profit. A positive profit change would appear above this line 
and below it there appears negative change. There are six segments in the grid. These 
segments are described with names characterizing the typical strategic responses in these 
segments. The names are Scuttle, Salvage, Scramble, Awaken, Pursue and Fine- 
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tune. More about these segments and the use of REALST in strategic analysis can be 
found in articles of Loggerenberg and Cucchiaro (1981: 96-98) and Parsons (1986: 2-5). 
Figure 3.6: The strategic segment grid in REALST (Loggerenberg & Cucchiaro, 1981: 96). 
REALST is mostly used in the analysis at firm level. There are also some examples about 
the use of REALST at industry or national level (Loggerenberg & Cucchiaro, 1981 and 
Parsons, 1986). 
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3.4. Some Critical Comments 
As we have seen in previous paragraphs, two models are of great importance in the 
measurement of productivity (partial and total) and its relation to profitability, at the firm 
level: the Gold's model and the APQC model. As we shall further explain, the Gold's 
model is more appropriate for long-run decisions (strategic decisions), whereas the APQC 
model is a "resource allocation accounting model", which enhances conventional cost 
accounting practice. It leads to a correction of efficiency variance, through the price 
recovery effect, which is of great significance to managerial perception of short-run 
controllable profit. 
We could understand better the differences of the two models if we try to analyze 
separately all variables used in both models, namely : the output levels, the input levels, 
and the productivity changes. 
3.4.1. The Output Levels 
ý 1 
Management need to be able to measure changes in the total physical output of their 
operations for a number of reasons. For example, one cannot assess the implications of 
increases in total revenue for growth, profitability or effectiveness of marketing efforts 
without first determining the extent to which the revenue gain was attributable to greater 
output as over against higher product prices. And similar difficulties are confronted in 
seeking to appraise changes in total costs unless these can be compared with accompanying 
variations in total output. Nor can changes in inputs be evaluated without comparing them 
with total output, or changes in product-mix without reference to total output. 
For such purposes, management requires measures of total output reaching beyond purely 
physical dimensions - such as the number, weight or volume of various products - so as to 
aggregate the output of small and large, simple and complex products in terms of their 
economic significance. 
It should be emphasized that improved measures of the total physical output of multi- 
product operations have long been available and are widely employed by economists. The 
most common of these involves weighting the output of each product in the base and the 
comparison period by its average price in the two periods or by the base or the comparison 
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period (see Appendix 1-"Index numbers"). Hence, any change in the resulting total value of 
all products between two periods must be attributable to changes in physical output - for 
the other determinant of total value, product prices, remains identical in the two periods. 
Such measures clearly facilitate managerial evaluations of operations by aggregating 
steams of physically differentiated products into unified total output flows. Among their 
advantages is that they can accommodate the introduction and growth of new products as 
well as the decline and elimination of older products. But they are also subject to serious 
limitations and problems of interpretation. Perhaps the most fundamental limitation of such 
output measures is the assumption that each product remains unchanged through time. This 
may be true for many industries over relatively short periods of time, but the basic thrust of 
technology is to make this assumption increasingly inapplicable over widening sectors of 
the economy and especially over longer periods : in manufacturing, in the construction and 
in many sectors of the service industries. As a result, important questions arise in respect to 
the measurement of changes in prices as well in view of the already noted critical role of 
price weights in determining changes in output levels. 
3.4.2. The Inputs Levels 
Firms of even relatively modest size may require varieties of materials and supplies, skill 
classifications and different types of equipment and facilities, commonly adding up to 
hundreds of distinguishable input categories. Resulting managerial pressure to combine 
these into a relatively few key measures of performance have induced resort to various 
gross expedients: Lacking any meaningful physical common denominator, the variety of 
capital goods is usually aggregated in terms of investment values. The diversity of 
purchased materials, fuels and other supplies invites aggregation in terms of current total 
outlays, rather than physical units. 
Another problem arises from such internally heterogeneous input categories: how to 
distinguish changes in the composition of such categories from changes in the aggregate 
level of any given composition of such inputs. For example, a plant with 1000 wage 
earners is likely to have more than 200 jobs with significantly differentiated skills. Changes 
in total man-hours per unit of output are usually interpreted on the assumption that the 
composition of such input was unchanged. This may happen in the sort-run. It is apparent, 
however, that the differential flexibility of various labour inputs means that fluctuations in 
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output level tend to alter the composition of such inputs. Moreover, the tendency for the 
composition of labour requirements to differ among diverse products suggests that 
variations in product-mix would also alter the composition of inputs. Thus, this common 
interpretation is open to serious question even in the sort-run. In the long-run, the changing 
composition of labour (and of other inputs) is tacitly admitted. 
3.4.3. The productivity measurement 
.. 
j 
ý 
One of the most serious problems generated by the development of the "economically 
oriented measures of total physical output" involves differentiating the results from 
changes in total inputs(i. e., the sum of all input costs plus profits). Do changes in product 
value(total costs plus profits) at fixed product prices measure changes in total output or in 
total input? If the former, how are changes in total inputs to be measured? Application of 
the same approach would suggest measuring them in terms of changes in total costs at 
fixed factor prices. But what would changes in such total-input total-output ratios signify? 
Changes in efficiency levels; or changes in the ratio of (deflated? ) total revenue to 
(deflated) total costs-i. e. some form of (deflated? ) profit margin; or changes in the ratio of 
factor price to product price indexes? 
To answer these questions precisely, one should consider not only the common meanings 
of the terms forming the numerator and the denominator, but also that changes in these 
ratios may be due to variations in the quantity or price of each specific input per unit of 
product, to differential changes between factor and product prices, to shifts in input factor 
proportions and to fluctuations in the product composition of total output. 
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3.4.4. Advantages - Disadvantages of the two Models 1-1 
APOC Model 
APQC model uses: (a) Laspeyres volume index for the estimation of output and input 
volume changes (productivity measurement) from base to comparison period, and (b) 
Paasche price index for estimating the output and input price changes (price recovery) from 
base to comparison period. In this way, the net effect of volume change (productivity) if 
multiplied by the net effect of price change (price recovery) it will give the total change of 
the short-run accounting profit between the base and the comparison period. 
1. However, the use of such indexes for the estimation of productivity changes implies 
one very important assumption: each product and input used remains unchanged 
through time. This may be true for the short-run but not for the long-run, because 
technology changes both. Consequently, this model measures productivity in a very 
static(short-run) sense, because of the assumption that products and input proportions 
(see below in 3. ) remain unchanged through time. 
2. This model faces many difficulties in trying to aggregate inputs in terms of physical 
units, especially capital and material inputs. 
3. It aggregates inputs without considering possible alterations in input composition 
through time. This may be true in the sort-run but not in the long-run, because 
fluctuations in output levels or in product-mix would alter the composition of inputs. 
4. APQC model shows the effect of output and factor prices on the total accounting profit 
of the firm (price recovery). However, since different products use different inputs in 
different proportions, and each product has different profitability margin, does this 
effect (of price recovery) really give any real information to managers as to what action 
should they take concerning specific changes in the price of each product or input? 
Gold's Model 
Gold's model uses a whole framework in which relates productivity changes to unit cost 
changes and finally to long-run profitability, measured as "Return on Investments" (ROI). 
Concerning the productivity measurement the model could use: (a) Laspeyres volume 
index for the estimation of output volume changes, AVL and (b) Paasche volume index for 
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the estimation of input volume changes, OQL, which takes into account changes of factor 
prices, Oq, as well as changes of input costs, OK (see Appendix -1-): 
P 
total 
ýK it 
OK Kjo 
OgL ( K; o * q; t 
1 
EI I 
EKjo qi o i 
where, 
QP = Total inputs quantity used or consumed (Paasche weighted volume index). 
K= Total input costs. 
qL = Price of inputs used or consumed (Laspeyres weighted price index). 
K jt = Total cost of input j at current year t. 
K jo = Total cost of input j at base year 0. 
EKKo = Sum of (or Total) cost of all inputs j (at base year 0). 
qt = Price of input j at current year t. 
quo = Price of input j at base year 0. 
In this framework Gold is focused on the relationships among such aggregates as variations 
in quantity or price of each specific input per unit of product, shifts in input factor 
proportions and fluctuations in the product composition of total output. Consequently, the 
model shows certain advantages: 
1. It gives solution to the assumption that each product remains unchanged through time 
because: any change of a product quality, from one period to another, means change in 
input prices and costs and thus change in input quantities that this product (or 
products) uses. In other words, the numerator of the productivity measurement formula 
may indicate simple product volume changes, but the denominator takes into account 
possible changes in product(s) quality through the estimation of factor prices, factor 
costs and factor quantities. 
2. It is quite easy and comes closer to reality, because aggregation of inputs is based on 
values or current total outlays and not on physical units. 
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3. It aggregates inputs taking into consideration all possible alterations in input 
composition through time by estimating input volume changes, OQ, through the 
estimation of input price changes, Oq, and total input outlay changes, AK. 
4. It measures productivity changes, as well as changes in factor proportions, in a 
dynamic long-run perspective, because it gives solution to the main assumption of 
APQC model that all products and inputs remain the same throughout the whole 
comparison period. This is the main reason that this model can be used as a tool for 
scenario building of alternative strategic (long-run) options. 
3.4.5. Concluding Remarks 
APQC model is a cost accounting model, which shows the effects of productivity and price 
recovery changes on profitability in the short-run. It is a useful tool for management 
accounting and strategic management accounting purposes, and could become a more 
powerful tool if it could be connected to ABC or Value chain analysis (Stainer, 1997). 
Gold's model, on the other hand, measures productivity and its relation to unit cost and to 
long-run profitability, measured as "Return on Investment" (ROI) . 
It covers changes in the level of each category of input requirements per unit of output as 
well as changes in the proportions in which inputs are combined in order to take account of 
factor substitution and also to differentiate between changes in the productivity of major as 
over against minor inputs. 
However, this model comes with the following disadvantages: 
It uses the long-term profitability measure of ROI. As we've analytically described in 
section 2.3.3.2. of chapter 2, ROI is a short-term accounting based measure and it is not 
proper for the valuation of strategies and the measurement of business unit or corporate 
performance in the long-term. 
Furthermore, it does not take into consideration general expenses as one of the model's 
inputs. In our days, general expenses (of production process, R&D, administration and 
marketing) are even higher than the other inputs of labour, materials and capital. For 
example, as we mention on section 4.3.1, "expensed knowledge investments" have become 
the largest and most critical investments in many industries (Rappaport, 1998: 63). It does 
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not, also, take into consideration the cost of working capital portion of total capital input, 
for the estimation of partial productivity and unitary cost of total capital. 
Finally, the model, for its control function purposes, includes only few specific financial 
ratios, which are connected to the ROI formula. In this sense it is a "closed" model and 
does not have the ability to include all these financial ratios that are useful to management 
for the short-term control-improvement function. 
Finishing this chapter I want to state that my thesis will: 
" "Expand" and modify Gold's model, correcting all above mentioned disadvantages, 
and simultaneously change it into an "open" model, in the sense that it will be able to 
work with as many financial ratios as we think necessary and important. 
" Establish a working relationship between Gold's model and Shareholder Value 
Analysis (SVA). This proposed improvement will help managers in their attempt to 
evaluate existing or new proposed strategies, by identifying the "micro" and "macro" 
value drivers (see section 5.2.5.1. for a detailed analysis) that lead their company to 
low cost or differentiation strategies, which increase its productivity and long-run 
profitability (i. e. lead to higher firm performance). 
" Construct a computer model, with the use of EXCEL, based on my proposed 
"extended" Gold's framework, apply it to a real case, a Greek cigarette manufacturer, 
and establish conclusions in relation to: 
(a) How we measure productivity (partial & total) and its effect to the firm's 
profitability (i. e. Shareholders Value Added), using real figures from the 
accounting data of the firm. 
(b) How the firm's management team reacted to this model in the following sense: 
> Is it useful for their strategic decisions? 
> Is it easy to understand it? 
> Does it help them more than the other management tools they already use? 
Having examined the connection between productivity and profitability and the effects of 
the first to the second at the business unit level, through the analytic description of the most 
important models, we shall proceed on to the next chapter to identify their relation to the 
strategic management and performance measurement and improvement processes of the 
firm. 
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STRATEGIC MANAGEMENT (STRATEGY FORMATION & 
EVALUATION) AND PERFORMANCE MEASUREMENT & 
IMPROVEMENT: THEIR CONNECTION TO 
PRODUCTIVITY & PROFITABILITY. 
4.1. Introduction 
It has become clear that the 1990's has become a staggeringly different and much more 
demanding era for quality - and for business in general - than was experienced throughout 
the 1980's (Christopher and Thore, 1993: 2-1.3). The reason is that the gradual momentum 
toward an increasingly open, globally competitive marketplace, now has an unstoppable 
force - not only for Europe (with the establishment of European Union, the abandoning of 
import tariffs and quotas, and the monetary union agreement) but throughout the world 
(through the new General Agreement for Trade and Tariffs-GATT and other similar 
international agreements). This will mean an enormous increase in the competitive pressure 
upon most companies in both prices as well as quality standards (Christopher and Thore, 
1993: 2-1.3). 
The main forces that led to this open, globally competitive, environment are the following 
(Prahalad and Doz, 1987, Bartlett and Ghoshal, 1990): 
" The rapid change in technology, leading to shorter life spans of such technology, and 
therefore to the need for greater scale economies in its use. 
" The world-wide convergence of consumer tastes in markets such as radios, television 
and entertainment, computers, as well as cars, electrical appliances, and a whole series 
of services, leads to the possibility of major economies being gained through global 
marketing and manufacturing. 
" The growth of multinational customers and competitors has also increased the shift 
towards global markets, as has the overall pressure on business for cost reduction and 
therefore the search for scale economies. 
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" The world-wide search for raw materials, energy, and often skills to service global 
business networks. 
The fundamental business strategic impact is that, to protect its position in its home 
market, a company must be able to design, build and sell its domestic product lines with 
the potential also for supremacy in the international market place, even though there isn't 
yet much import competition or interest in exporting. And it must do this quickly -a huge 
job for many companies. The principle is that if a company can get foreign competition 
today, it will get it. Operating in international leadership terms is the only way for a 
business to grow in terms of this principle rather than be eroded by it. (Feigenbaum, 1993). 
The strategic management process does not end when the firm decides what strategy (ies) 
to pursue. There must be a translation of strategic thought into strategic action. Successful 
strategy formulation does not guarantee successful strategy implementation. David (1999: 
216) says that it is always more difficult to do something (strategy implementation) than to 
say you are going to do it (strategy formulation). Furthermore, the best formulated and 
implemented strategies become obsolete as a firm's external and internal environments 
change. It is essential, therefore, that firms systematically review, evaluate, and control the 
execution of strategies. Effective measurement and improvement of the implemented 
strategies must be an integral part of the strategic management process (Kaplan and 
Norton, 1993: 1). A framework/model that supports this integrated management system 
will assist management and their firms to excel in both, taking proper strategic decisions 
and implement them effectively and efficiently. The focus of the performance measurement 
and improvement process should be on involving all levels of management in strategic 
planning, i. e., in translating strategy into action (Sink and Tuttle, 1989: 19). Performance 
measurement systems should not tend to focus on control only, but to support improvement 
of strategies and actions: 
"Lasting performance improvement comes about because a management team thinks 
through a strategy that responds to what effective measurement systems, intuition, and 
judgment must be addressed. An integrated, well-designed strategy that incorporates new 
techniques along with a focus on more effective utilization of existing techniques ensures 
lasting performance improvement. Lasting performance improvement occurs when 
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management team begins to understand that management is a process. The quality of the 
management process dictates and determines the levels of performance the organization 
and its organizational systems will achieve. We must manage the management process to 
ensure that we constantly improving and moving toward the organization of the future. The 
development of a management process which will constantly improve quality, productivity, 
and total performance (shareholder value added) must become a top priority. " (Sink and 
Tuttle, 1989: 27). 
4.2. Quality = Productivity? 
Many writers say that the new strategy for world - class competitiveness that companies 
should follow is to offer essentially perfect products (with enhanced quality for the 
customers), which are nonetheless produced at much lower cost (increased efficiency or 
productivity), the so called "pursuit of commercial productivity" (Smith, 1993: 1-7). The 
strategy (i. e., differentiation and cost leadership simultaneously, recognizes that this 
requires essentially perfect quality and efficient work processes throughout the entire 
organization (e. g. Canon). 
Under this kind of strategy, productivity and quality31 are, in reality, one and the same: the 
satisfaction of customer (internal and external to the firm) expectations, without 
error, without waste. The efficiency/effectiveness duality is resolved by this same view. 
There is no efficiency in doing well what should not be done. Productivity, quality, 
effectiveness, efficiency - all are labels for the same concept : Productivity. 
In other words we could list of the above criteria as one performance area, because we 
define and count as output only «the output satisfying customer expectations and increasing 
the value of the shareholders», and we have as our operating objectives : 
31 According to the American Society for Quality (ASQ), quality is a subjective term for which each person 
has his/her own definition. However, in technical usage, quality can have two meanings: a) the characteristics 
of a product or service that bear on its ability to satisfy stated or implied needs, and b) a product or service 
free of deficiencies (http: //www. asq. or /g abtquality/glossarv. cgi. ). According to J. M. Juran, quality with a 
"little Q" means "performance to standards" and "elimination of deficiencies", whereas quality with "Big Q" 
means all the following: customer satisfaction, field performance of products, improvement of the 
manufacturing processes and of the suppliers' quality, timeliness of customer service, improvement of all 
business processes and employee safety (J. M. Juran: "Big Q" Drives Productivity, in W. F. Christofer and C. 
G. Thor: "Handbook for Productivity Measurement and Improvement", Productivity Press, Oregon, 1993). 
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1. to produce that output (at all levels, functions, and processes) without error and without 
waste, and 
2. to constantly and continuously improve it, 
then, 
" Quality = Productivity, and 
" Productivity = Quality. 
They join together. So a quality strategy and Total Quality Management (TQM) concepts 
and methods will improve productivity and long-term profitability (in terms of 
shareholders' value-added), and, a productivity strategy, properly directed, will improve 
quality (Christopher, and Thore, 1993). 
However, Hamel and Prahalad (1996), in their famous book "Competing for the future", 
express a different idea about the way firms should face this globalization of competition 
and how they should act not just for "catching up" but for "getting ahead" of their 
competitors: 
"We've reached the limits of incrementalism. Squeezing another penny out of costs, getting 
a product to market a few weeks earlier, responding to customer inquiries a little bit faster, 
ratcheting quality up one more notch, capturing another point of market share, tweaking 
the organizational structure one additional time-these are the obsessions of managers 
today. But pursuing incremental advantage while rivals are fundamentally reinvesting the 
industrial landscape is akin to fiddling while Rome burns. Many companies have already 
done much of the hard work of catching up on cost, quality, speed, and flexibility. Now 
they are turning their attention to growth. But there are as many ways to grow as there are 
to downsize. Pouring money into so called synergistic acquisitions, merging with other 
behind-the-curve laggards, or getting caught up in a high-tech acquisition "land rush " 
may temporarily increase the top line but will have virtually no effect on the long-term 
bottom line. 
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The choice is not between incrementalist operational improvement on one hand and ego- 
driven mega deals on the other. Instead, the goal is to fundamentally reinvest existing 
competitive space (First Direct' s telephone banking service in the United Kingdom) or 
invent entirely new competitive space (Netscape's Web browsers) in ways to amaze 
customers and dismay competitors. Sustainable, profitable growth is not the product of a 
deal, it is the product of foresight. In turn, foresight is not the product of perspicuity, but 
of unconventional, out-of-the-box thinking" (Hamel and Prahalad, 1996, Preface to the 
paperback edition). 
I think, that above-mentioned ideas of Hamel and Prahalad are correct and acceptable by 
the majority of academics and practitioners. They are related to the formation process of 
strategic alternatives, through their ideas of building new core competencies and 
capabilities and the processes of "stretch and leverage", described in their book (chapters 6- 
7). They have to do with the essence of top management's strategic thinking that must be 
visionary and revolutionary. However, they do not imply that any revolutionary strategy, a 
company will decide for being the future leader, will be successful by ignoring quality 
standards (or working with a Total Quality philosophy) as well as productivity-profitability 
aspects. What they really mean is that top management should always think strategically 
for their company's future, in a revolutionary way, that is, try to forget all their past 
experiences with the company and the industry they are working with, and try to think 
under totally new perspectives. Any new proposed strategy should be evaluated, at the end, 
with some existed framework, for its long-term profitability. Finally, this strategy must be 
implemented effectively and efficiently, based in the thesis described above that quality = 
productivity and productivity = quality. 
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le 4.3. Strategic Planning Process and Performance Measurement & 
Improvement Systems. ý 
No subsystem is more important than planning (or programming, according to Mintzherg, 
1994: 333) when it comes to continuous performance improvement. Strategic planning is 
not done very well in Europe and USA (Sink and Tuttle, 1989). Strategic plans often do not 
lead to commitment, hence there is a significant variance between the plan and 
expectations and actual implementation. 
« Measurement needs to be viewed as a key step in strategic management process not the 
reverse. Measurement supports and enhances our strategic plans aimed at performance 
improvement. Effective organizations must have congruence between strategy, actions and 
measures» (Dixon, et al., 1990: 86). 
Performance measurement, in order to have validity, must derive from the strategy of the 
organization. It is only when this derivation of performance measures comes from the heart 
of the strategic focus that management can hope to employ the necessary energies for 
effective continuous improvement. This process provides management with the necessary 
information feedback system to enable a continuous improvement process, which will 
drive the reexamination of the strategic direction of the organization. A valid collection of 
strategy driven performance measures will enable a continuous feedback of customer 
needs, competitive costs, responsiveness, and other critical indicators of world class 
performance (Campi, 1993) : 
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Figure 4.1: A flowchart schematic of the improvement process (Campi., 1993) 
Figure 4.1. is a flowchart schematic of this process. Note that a continuous process of 
feedback is involved in order to reassess continually the underlying core strategies of the 
firm. The linkage between performance measures, strategies and objectives is a critical 
management imperative. 
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4.4. Strategy Formation and Evaluation 
It is essential to distinguish between two major activities in the strategic management 
process of any business: the formation (or the formulation? ) of business strategies and the 
valuation of business strategies. 
Strategy formation is the creative, intuitive process of strategy creation, the process of 
grasping the original idea of a new revolutionary strategy: 
"Successful business strategies result not from rigorous analysis but from a particular 
state of mind. In what I call the mind of a strategist, insight and a consequent drive for 
achievement, often amounting to a sense of mission, fuel a thought process that is basically 
creative and intuitive rather than rational" (Ohmae, 1982, introduction). 
However, some writers (followers of the "Design" and "Planning" School of strategic 
planning) believe exactly the opposite, that strategy formation (or better strategy 
formulation) should be a controlled, conscious process of thought (Christensen, et al, 1982: 
6,94,185,543). Strategies should be developed neither intuitively nor in emergent fashion; 
instead, they must be as "deliberate as possible" (Andrews, 1980: 24). Andrews also wrote 
of the need to change "intuitive skill" into "conscious skill" (Christensen, et al, 1982: 105- 
106). 
Mintzberg (1994: 26), gives a slightly different interpretation to strategy formation and 
strategy formulation: 
"Deliberate strategy (that is, intended strategy that is fully realised), relies on this 
artificial separation (between strategy formulation and strategy implementation), while 
emergent strategy does not. Indeed, in the case of emergent strategy, the term formulation 
has to be replaced by formation, because here strategies can form without being 
formulated". 
In other words, Mintzberg agrees with Ohmae, that strategy formation is the creative- 
intuitive decision making process that creates all these revolutionary emergent strategies 
that could grow anywhere and by anyone in the organisation. In contrast, strategy 
formulation is the planned decision making process, which follows a predetermined pattern 
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for the development of the deliberate strategies. Most of the times the only responsible 
person for this process is the CEO and the Planning department of the organisation. 
Thus, if we accept the term strategy formation as given by Mintzberg and Ohmae, that is a 
creative, intuitive, revolutionary, idea described in the form of a vision that sets the broad 
outlines of a strategy, and if we accept the "visionary" and "learning" approaches to 
strategy formation and planning, then we could say that strategy formulation, is the 
process of analysing the strategy(ies), which came as an original, intuitive, idea or vision. 
This is because a strategy that comes out of intuition, unless it is articulated and formalised 
(as in a computer program), it can be inconsistent, "apt to draw the wrong conclusions" 
even though possibly "correct in structure and assumptions" (Forrester, 1975: 214). For 
certain kinds of complex social problems, intuitive approaches are inclined to "address 
symptoms rather than causes, and attempt to operate through points in the system that have 
little leverage for change". This may help in the short-run but "cause deepening 
difficulties" after that, "so that suppressing one symptom only causes trouble to burst forth 
at another point". Our social systems belong to the class called multiple-loop non-linear 
feedback systems. (Forrester, 1975: 227). Moreover, analysis, when done correctly with the 
right kind of data, gives answers that are precisely correct. Intuition, in contrast, when 
applied to problems with which it can deal, tents to be only approximately correct 
(Mintzberg, 1994: 327). We could finish this paragraph by stating what Mintzberg (1994: 
329) says: 
"The obvious conclusion is that to be effective, any organisation has to couple analysis and 
creative intuition in its strategy making as well as other processes. No matter how much 
we may disagree with Herbert Simon about the nature of intuition, we must agree 
wholeheartedly with his conclusion about its place alongside analysis (Simon, 1987: 63): 
"Every manager needs to be able to analyse problems systematically (and with the aid of 
the modern arsenal of analytical tools provided by management science and operations 
research). Every manager needs also to be able to respond to situations rapidly, a skill that 
requires cultivation of intuition and judgement over many years of experience and training. 
The effective manager does not have the luxury of choosing between "analytic" and 
"intuitive" approaches to problems. Behaving like a manager means having command of 
the whole range of management skills and applying them as they become appropriate ". 
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Typically, this analysis consists of: (a) the attractiveness of the industry, (b) the position of 
the business vis-a-vis its competitors (competitive position or positioning) and (c) the 
sources of competitive advantage (core competencies and capabilities). These three are the 
most important elements of the strategy formulation process (Porter, 1980,1985 and 1996; 
Hamel and Prahalad, 1996; Collis and Montgomery, 1995). Under those approaches of 
strategy formation and with a vision that sets the broad outlines of a strategy, any sudden 
changes of the external environment may appear normal to, even welcomed by, those 
participating in the analytical strategic formulation process (as described above) of the 
organisation. 
Strategy Valuation or evaluation (or the scrutinization of strategies, as Mintzberg, 
1994: 378, proposes) involves an estimation of the long - term profitability (or better the 
shareholder value added) of all alternative strategic options that the previous analysis of 
strategy formulation produces (Rappaport, 1998). 
As Quinn found (1980: 202): 
"Only after an opportunity was thoroughly investigated and approved on a conceptual 
level-using a few broad numbers-was it thoroughly analysed in financial terms and put 
through a separate, more detailed process for actual approval". 
Christensen, et al (1982: 95), include the strategy valuation process in the strategy 
formulation process: "Formulation comes to an end with the delineation and choice of a 
particular strategy". They refer to the "choice" of a strategy and to strategy formation as the 
process of "decision making". 
Mintzberg (1994: 380) describes the strategy evaluation process as follows: 
"Each strategy has to be considered on its own merits and in its own time, as well as 
compared with others. Through scrutinization of various kinds strategic options become 
part of the give-and-take that is strategy formation, with formulation and evaluation 
proceeding interactively. As a result, strategy scrutinization takes place alongside strategy 
making, in parallel with it, in a sense cycling around the process ". 
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Some argue that the figures are no tentative and based upon guesses that they are no real 
guide to the future. For example, Hamel and Prahalad (1996: preface to the paperback 
edition) say: 
"We believe that the goal is not to predict the future, but to imagine a future made 
possible by changes in technology, life style, work style, regulation, global geopolitics, and 
the like. And there are as many viable futures as there are imaginative firms that can 
understand deeply the dynamics at work right now which hold opportunities to become the 
author of the new. For the future is not what will happen; the future is what is happening. 
The present and the future don't abut each other, neatly divided between the five-year plan 
and the great unknown beyond. The long-term is not something that happens someday; it is 
what every company is building or forfeiting by its myriad daily decisions ". 
They are perfectly correct because they are stressing the fact of the non-usefulness of 
predicting the future during the process of long-term strategy formation. When strategic 
options comes to the evaluation or scrutinization process, then detailed analysis is 
necessary, especially when proposed strategies include large amounts of R&D expenses 
(Research and Development) for the creation of new core competencies, which could take 
twenty or thirty years to built. 
Makridakis (1990: 170), on the other hand, commented: 
"The ability to forecast accurately is central to effective planning strategies. If the forecast 
turn out to be wrong, the real costs and opportunity costs... can be considerable. On the 
other hand, if they are correct they can provide a great deal of benefit-if the competitors 
have not followed similar planning strategies ". 
He (1990: 56), also, stated, that when it comes to one-time events-changes that never 
occurred before, the so-called discontinuities, such as technological innovations, price 
increases, shifts in consumer attitudes, governmental legislation-forecasting becomes 
"practically impossible". In his opinion, "very little, or nothing" can be done, "other than to 
be prepared, in a general way, to react quickly once a discontinuity has occurred" 
(Makridakis and Hibon, 1979: 115). 
However, he finally concludes (1990: 66) that : 
"Although forecasts can and will be inaccurate (since the future can be predicted only by 
extrapolating from the past, yet it is fairly certain that the future will be different from the 
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past), and the future will always be uncertain, no planning is possible without forecasting 
and without estimating uncertainty ". 
Some other writers, for example M. Porter (1985: 481) and P. Wack (1985: 84), show a 
good deal of interest in scenario building in recent years. The scenarios focused less on 
predicting outcomes and more on understanding the forces that would eventually compel 
an outcome; less on figures and more on insight. 
Mintzberg(1994: 375), finally states that: 
"While we have not been optimistic about the harder techniques of forecasting, we do 
believe that some of the softer ones, such as scenario building, may be of use, especially 
when conducted by astute analysts in a descriptive way, by which we mean not to predict, 
but simply to interpret and clarify for managers what seems to be going on out there " 
4.4.1. Strategy Formulation and Evaluation and their connection to 
Productivity and long-term Profitability. 
ý 
The fundamental purpose of industry attractiveness analysis is to gauge the value creation 
potential of each of the industries in which the company competes. This analysis should 
provide more confident answers to the following three questions: 
= How attractive is the industry? 
How would likely changes in market characteristics or industry structure alter 
industry attractiveness? 
= What resources and capabilities are critical for creating value in the industry today 
and in a changed future environment? 
To forecast how attractive the industry is likely to be in the future, market characteristics 
and industry structure must be examined (Porter, 1980). 
For our purposes it is important to establish that the economic forces governing industry 
attractiveness ultimately impact shareholder returns because they influence prices, 
quantities sold, costs, investments, and the riskiness of firms in the industry. These 
variables, in turn, are the building blocks for the value driver determinants of shareholder 
value (Rappaport, 1998). Specifically, price and quantity determine sales growth. 
Operating profit margin is affected by costs relative to prices and quantities sold. 
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Investment conventionally comprises two essential value drivers: working capital and 
fixed capital investment. However, `expensed knowledge investments' have become the 
largest and most critical investments in many industries. Finally, risk, which is determined 
by the capital structure chosen by companies in the industry. 
Regardless of the relative attractiveness of any industry, companies within an industry will 
often perform very differently. A business unit may find itself in a very attractive industry, 
but a poor competitive position may nonetheless seriously limit its value creation potential. 
The reverse is also true. A strong position in a lackluster industry can lead to excellent 
value creation prospects (Porter, 1985). 
Industry attractiveness reflects factors over which an individual business ordinarily has 
minimal influence. In contrast, differences in a business's performance and competitive 
position can be driven by differences in chosen strategies. Competitors may exercise 
different strategic options in areas such as new product development, product quality, 
technology, vertical integration, cost position, service, pricing, brand identification, and 
channel selection. By its choice of strategy, a business can change its relative position 
within its industry, thereby making the industry more or less attractive for the business 
(Porter, 1985). Sometimes, big firms have the ability of even changing the whole industry 
(Hamel and Prahalad, 1996). 
Industry attractiveness analysis, the assessment of a business unit's position within its 
industry segment, and the auditing of its resources (core competencies and capabilities), are 
the building blocks for identifying competitive advantage and its sources. Estimating the 
long - term productivity and profitability (shareholder value added) potential of 
strategies will signal the absence or presence of competitive advantage. More precisely, 
sustainable productivity and profitability or value creation, that is, developing long - run 
opportunities to invest above the cost of capital, is the ultimate test of competitive 
advantage and its sustainability (Rappaport, 1998). 
Highly competitive markets make it difficult to sustain competitive advantages. Thus it 
becomes important not only to identify advantages, but also to project their sustainability. 
Without considering the stability of the forces that give rise to advantages, a business may 
unknowingly invest in a strategy with short - term rather than long - term value creation 
prospects. 
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Hamel and Prahalad (1996: 172-174) say that the most important of the "premises" for the 
successful implementation of the "resource leverage" (how to do more with less) is that 
"leverage-based efficiency gains (one of the main factors that made Japanese firms to excel 
world-wide) come primarily from raising the numerator in productivity (total and partial) 
ratios rather than from reducing its denominator (investment and headcount). Only then the 
company's value-added will be multiplied. One crude measure of a firm's capacity to 
leverage resources is the ratio of total productivity change through time". 
The competitive dynamics developed in the strategy formulation process must be translated 
into financial value drivers before a strategy can be tested for value creation potential. 
Cost leadership, for example, is attained by controlling costs (by controlling scale, learning, 
capacity utilisation) and by developing more efficient ways to design, produce, distribute, 
or market the product. Differentiation, on the other hand, which seeks to provide 
something both different from competitors and valuable to the buyer, calls for a set of 
supporting tactics that are clearly distinct from those appropriate for a cost leadership 
strategy. These differences in supporting tactics will be reflected in forecasts for each of 
the value drivers. For example, value creation is ordinarily very sensitive to even small 
changes in operating profit margin. In the cost leadership case the key to achieving target 
margins is likely to be effective cost control, while for the differentiation strategy the 
critical focus is more likely to be on the firm's ability to command a premium price (Porter, 
1985). 
Regardless of how a firm plans to achieve a competitive advantage, it is essential that 
management become familiar with the trade-offs between various value drivers. 
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4.5. Conclusion 
I- 1 
Measurement in world class organizations must be inextricably interwoven with strategic 
management process and continuous performance improvement. Performance must be 
viewed as a complex interrelationship between effectiveness, quality, efficiency, 
productivity, innovation, quality of work life, and profitability. Moreover, performance 
measurement must be understood in the context of the whole management system itself. 
We must ensure that our efforts to improve performance are strategically thought, 
comprehensive and well integrated to the whole planning process. 
The new strategy for world class competitiveness that companies should follow, is, to offer 
essentially perfect products, which are nonetheless produced at much lower cost (i. e., to 
follow, simultaneously, cost leadership and differentiation strategies). 
In strategic decision making process we distinguish two main activities: The formation of 
business strategy(ies) and the formulation - evaluation of all alternative strategic options. 
Successful management requires sound analysis for both formulating business strategies 
and for valuing strategies, before, during, and after their implementation (performance 
measurement and improvement is included in this stage of valuation). 
Industry attractiveness analysis, the assessment of a business unit's position within its 
industry segment and the auditing of its resources, are the building blocks for identifying 
competitive advantage and its sources. Estimating the long-term productivity and 
profitability (shareholders value added) potential of strategies will signal the absence or 
presence of competitive advantage. Sustainable productivity and profitability means 
sustainable value creation, or, in other words, long-term opportunities to invest above the 
cost of capital, and this is the ultimate test of competitive advantage. 
On the other hand, valuing strategies enables management not only to appraise their 
attractiveness, but also to identify the critical organizational sources of value creation. 
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For each strategy the valuation process involves establishing reasonable input assumptions 
and then evaluating the outputs. At the end of the valuation process business unit managers 
should be able to answer questions such as : 
" How would alternative strategies affect long-term productivity and profitability 
(shareholders value creation) ? 
" Which strategy is likely to create the most value ? 
" For the selected strategy, how sensitive is value to internal and external business factors 
not contemplated in the "most likely" scenario ? 
Consequently, management needs a framework that relates long-term productivity with 
long-term profitability, which could be used for both strategy formulation - evaluation and 
performance measurement and improvement at the firm level. This framework should 
involve all major variables for strategic decision making, i. e., resource and product prices 
and volumes, input-output relations, price and cost changes, and finally long-term 
profitability changes, which lead to the creation of sustainable competitive advantage. 
This kind of framework is the one proposed in the next chapter (chapter 5), which is an 
extended and improved framework of B. Gold, described in chapter 3. 
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THE PROPOSED FRAMEWORK FOR PRODUCTIVITY- 
PROFITABILITY MEASUREMENT 
5.1. Introduction 
1-1 
As we have seen in the preceding chapters, changes in productivity levels lead to major 
influences on a wide range of managerial problems, including wage levels, cost-price 
relationships, capital investment requirements, labour utilization and, finally, the whole 
competitive standing of a firm (i. e., its competitive advantage). It has also been recognized 
that long-term productivity-profitability adjustments should be appraised within some 
specified framework, which 
a) encompasses all input-output flows of the system 
b) specifies the criteria in terms of which alternatives are considered and performance 
evaluated and 
c) is designed to appraise the effects of changes in various input-output relationships on 
specified performance objectives of a firm, mainly to its long-term profitability (i. e., its 
shareholders' value-added). 
The resulting framework would help to trace changes in aggregate levels of performance 
back through intervening linkages to the initiating units. It would assist planning by 
specifying the magnitudes of component adjustments necessary to achieve proposed 
aggregate advances, and by highlighting the interactions likely to be triggered by 
prospective innovations. If the framework is applied to a company's records covering a 
long period, the findings may be expected to reveal any persistent trends in the sources of 
upward or downward pressures on the rate of returns (i. e., its value added), and also to 
spotlight the resources most likely to shift between exercising favourable and unfavourable 
effects. 
This analytical framework may also be used in forward planning (or better "scenario 
building") to help analyze the probable effects of expected changes on the rate of return or 
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to evaluate the alternative combinations of adjustments (i. e., strategies) needed to achieve 
specified rate of return (or value-added). Accordingly, in analyzing productivity adjustment 
alternatives and effects, it must always be born in mind that : 
1. top management seeks not to maximize performance within each subsector of 
operations, but rather to effect the best combination of such component performances - 
those which most effectively reinforce one another in promoting the main objective of 
the business unit or the firm (mainly its shareholders' value-added); 
2. hence, management must consider alternative patterns of prices, costs, outputs, 
investment, and productivity adjustments, instead of concentrating on productivity 
improvement efforts alone ; 
3. actual or prospective adjustments in physical output-input relationships must, therefore, 
be appraised within such a larger analytical framework to yield evaluations relevant to 
managerial strategic decision-making. 
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5.2. The presentation of the Model 
One of the most important frameworks, which relates productivity to the firm's unit cost 
and finally to its long-term profitability (ROI), has been proposed by B. Gold, as we have 
already explained on chapter 3. In section 3.3.1. we've described Gold's model in detail 
and identified its advantages and disadvantages. 
In the present chapter we shall (a) expand Gold's model in two directions, so as to make it 
an "open" model in the sense that we shall describe in the remaining of this chapter and (b) 
improve the Gold's model by connecting it to the Shareholders Value Analysis. 
(A) The first proposed expansion concerns the number of partial productivity 
measures. B. Gold proposed three direct inputs for productivity measurement: labour, 
materials and capital. Their productivity measurement ratios are: (a) Output/Labour, (b) 
Output/Materials and (c) Capacity/Fixed Investment, taking as capacity the firm's 
maximum available production volume and fixed investment as measuring capital input 
through depreciation charges or replacement costs. 
We identified two disadvantages of Gold's model: (a) It doesn't take into consideration the 
input "general expenses"32 (of production process, Administration and Marketing), which 
for many companies are even higher than the other inputs (labour, materials and even fixed 
capital). (b) It doesn't take into consideration the working capital portion of total capital, 
and, further, the proposed ratio for the measurement of fixed capital is very questionable on 
two grounds: 
(i) concerning the measurement of partial productivity of fixed investment does it really 
give any sound information to managers, in simple terms what does it really mean? 
( ii ) how one could measure the productive capacity of a firm? on a product-by-product 
basis or in terms of a properly weighted composite of all products? on some theoretical 
maximum (given by the machines supplier) or on some practically sustainable capacity`? 
Productive capacity may very well change if the input qualities of labour and material 
;' According to the Greek Law and the General Accounting standards "general expenses" are divided into 
three main categories: (a) General expenses of Production (insurance expenses of plant and machinery, 
maintenance expenses, other general expenses of production process). (b) General expenses of Administration 
(operating expenses of the Board of Directors, expenses of the company's organisation, legal expenses, other 
expenses). (c) General expenses of Marketing (advertising and promotion expenses, legal expenses, other 
general expenses). 
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change, especially in the long-run. For these reasons I propose the replacement of this input 
(fixed capital) with the following two: 
" Output/Capital charges (i. e. depreciation33 and interest charges of short and long term 
loans), which will measure the partial productivity of total capital input, and 
" Output/General Expenses, which will measure the productivity of "General Expenses". 
By doing this, the model is improved in two grounds: 
1. It gives a measure of productivity changes of total general expenses and total capital 
expenditure, and thus more accurate information to managers, and 
2. It gives a better indication of the firm's unit cost, because now all costs are included in 
the model. 
(B) The second proposed expansion concerns the number of financial ratios used in 
the Gold's model. In the proposed framework there is the ability of using as many 
financial ratios as the firm's management team consider important for the control of 
current (implemented) strategies. 
(C) The improvement of Gold's model has to do with its connection to profitability, 
and more specifically to ROI. We shall change this accounting profitability measure 
to the new concept of Shareholder Value - Added (SVA), which produces better results 
for strategic evaluation and performance measurement purposes (as has been explained 
in section 2.3.3. ). Thus, we shall use the "Shareholders Value Added" (SVA) method 
of Rappaport, which is quite similar to "Cash Value Added"(CVA) but it is easier to be 
applied in our proposed framework and gives similar to CVA results. Easier, because 
CVA model classifies investments into two categories, strategic and non-strategic (see 
section 2.3.4.2. ), something that is difficult to be done in the case firm and with the 
accounting system it follows, which classifies investment into broad categories of 
buildings, machinery, furniture and office equipments, vehicles and company cars, and 
other investments. 
By means of the above, productivity analysis has been transformed to cover: 
33 We assume that the company follows a straight-line depreciation method for book keeping purposes. In 
Greece, this method is compulsory, by law, for all Greek companies, because it produces consistency of 
accounting and easy comparability of a firm's results (as well as inter-firm results) through the years. The 
firms could follow different method for tax purposes. 
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a) Changes in the level of each category of input requirements per unit of output, 
including materials, capital, salaried personnel and direct labour (wage earners) and, 
finally, general expenses; 
b) Changes in the proportions in which inputs are combined, both in order to take account 
of substitutions (e. g. buying more highly fabricated components instead of making 
them, or replacing labour with machinery) and also in order to differentiate between 
changes in the productivity of major as over against minor inputs; and 
c) Variations in all components of this `network of productivity relationships' as viewed 
simultaneously by managers capable of adjusting relationship among them in the 
interest of improving aggregate performance relative to specified criteria. 
These factors have been incorporated in the following proposed model: 
Figure 5.1: The network of productivity relationships among inputs factors. 
where: 7Elab 
lEme 
7EC 
7Ege 
partial productivity of labour 
partial productivity of materials and energy 
partial productivity of capital 
= partial productivity of general expenses 
total quantity of input j 
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It identifies eight components of the network of productivity relationships. Four cover the 
input requirements per unit of output (i. e. the partial productivity measures) of labour, 
materials, capital investments and general expenses. The remaining four links cover the 
proportions in which these are combined, e. g. the extent to which more highly processed 
materials may be substituted for labour. 
By presenting relationships as a network of interactions, this approach emphasizes that a 
change in any component, such as output per capital unit, may be merely the passive 
resultant of changes initiated elsewhere in the network, because all components must be 
brought back into balance. 
How do we measure the partial productivity of the inputs and the proportions in 
which these are combined together? 
5.2.1. Total and Partial Productivity's measurement 
The measurement of the change of the partial productivity of input j, between time o (base 
period) and time t (current period), is given by the following formula: 
.. 
9i; (r) AV 
o7tJ = %tj(o) AQJ 
Vý (5.1) 
Vo v(, 
where: AV: change of output volume between period o and period t. 
and AQ: change of input volume, of input j, between period o and period t. 
In a productive system (i. e. a firm) where many products are produced with the use of 
many inputs (resources of production), the numerator and denominator of the above 
equation should be expressed in index form (Laspeyers, Paasche or Edgeworth etc) as we 
explain later in more details in Appendix 1. 
For the needs of our specific case study and the available accounting data of the specific 
firm (SEKAP S. A. ) we have used the following indexes: 
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07t; _ 
AV (L) (5.2) 
OQj(P) 
where: EV(L) : Laspeyers (L) volume index of the change of output 
volume 
AK; Paasche (P) volume index of the change of the total 0ý(p) 
OQi(L) quantity used of input j (for the proof of this equation 
see end of Appendix 1) 
AKA change of the total cost of input j used (consumed) 
Oqj(L) Laspeyers (L) price index of the change of unit price of 
input j 
The measurement of the change of the total productivity, OntotaI, comes out of the formula: 
n total 
0V (L) 
= 
AV (L) (5.3) 0=L 
j OQj(P) j OK j/Agj(L) 
As we can see, the measurement of the change of total productivity, between period o and 
t, comes through the use of the following indexes (see also section 3.4.4 and Appendix 3 of 
our thesis): 
(a) a Laspeyers (L) volume index for the calculation of output changes (iVL) through time 
(numerator), using as weighting factors the Gross Value of Total Production (GVP) at 
the base year 0 (1985 in our case). This index has the advantage of the stability of the 
weighting factor (GVP) because it is estimated only for the base year 0 and remains the 
same for many years in the future: 
_ AVº. = Vo 
yGVGVPR * OViº 
(b) a Paasche (P) volume index for the calculation of input changes (OQp) through time 
(denominator), which is equal to the ratio of total input costs' changes (EAKj= E(K j, /K 
jo)) through time, and the Laspeyers' price index of the total inputs price changes 
(EDcu). This Laspeyers' price index of the total inputs price changes, consists of the 
sum of price indexes of each specific input, (Aqj = qj / qjo), multiplied by the weighting 
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factor (the proportion of each input's total cost, Kj, to total inputs cost, EKE, at the base 
year 0): 
ýQ 'total 
AK 
AqL 
Kit 
K jo 
Kjo 
* qjt 
YKjo qjo 
The use of this Paasche volume index (SQL) for the calculation of input changes as the 
denominator of the partial and total productivities of the model was used for the following 
reasons: 
" It is very easy to identify total input costs, Kj, for the base and current years from the 
cost accounting system. 
" It is, also, much easier to identify input prices, rather than quantities consumed 
for each 
specific year and the aggregation of each specific category of inputs (especially those of 
materials and labour) becomes easier too, because it uses as weighting factor input cost 
parameters instead of quantities used (consumed). 
5.2.2 Measurement of the proportions (combinations) of the partial productivities 
ý 
We know, for example, that the partial productivities of labour and materials came out 
from the following formulas: 
0 7E lab 
OV 
0Q lab 
. 
and A 7t me .= 
By transforming the two formulas we can have: 
AV = Altlab. * AQlab. and 
AV = Altme * AQme 
AV 
AQ ýý 
Thus we have: 
Altlab. * AQiab. = 
L7Lme * OQme and if we divide by 0Q lab. we have 
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0ltlab * OQlab _07r., * OQme 
AQlab OQlab 
A11lab 
.=O 1L me * 
OQme 
OQ1ab. 
A7LIab. 
= 
0 7L me 
* AQ 
me 
OQ lab . 
Altme * AQme = A7tlab. * OQlab. and if we divide be AQ me we have 
A7tme * AQ me Altlab. * AQlab. 
_ 
Altlab. * AQlab. 
_ => 
A lt me - 
AQme AQme AQme 
A7tme = Altlab. 
AQ lab. 
* 
AQme 
From above combinations we take the following ratios: 
07LIab. = 07Lme 
O1C me = 01t lab 
0Q me 
* 
OQlab. 
OQlab. 
* 
= 
= 
(5.4) 
(5.5) 
0Q 
me 
With the same reasoning we could combine all inputs and have similar relationships for 
each pair of inputs. 
5.2.3. The relationship between partial and total productivities 
and the firm's unit cost ) 
We know that the total cost of the firm, Kcoca1, is the sum of labour cost Kiab., material cost 
Kme, capital cost Kc and general expenses cost Kge: 
K= Klab. + Kme + Kc + Kge 
Thus the firm's unitary cost is: 
Klab. + Kme + Kc + Kge ktotai _=V klab. + k. + kc + kg,: 
Where: Klab. K. Ke Kge klab. =V, kme =V, ke =v and kge =V 
Consequently, we could say that the ratio of 
w' 
gives us the measure of the change of 
the unit cost of input j, Oki, where j=1, m, c, or g: 
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A k; =0 
K' 
=:?, 0V=0 
K' (5.6) 
0V0k; 
We already know that 
0Ici = 
AV 
0 K; /0 q; 
(see section 5.2.1: On; = 
AV 
, 
if 
AQJ 
OQ; = 
OK' 
then: On; _ 
AV 
) 
Oq; OK; l Oqi 
So we can have: 
ATE i= 
OK ; /0 k; 
OK ; /0 q; 
O qi 
O k; or 
Ak 
Q9ý (5.7) 
Oný 
Accordingly, we could estimate the relationship between the change of total productivity 
and the firm's total unit cost as follows: 
OlCtotal = 
y ('q) Ogtotal 
(OTC 
jýA? Ltotal 
(5.8) 
Integration of the productivity network and cost structure models, relates changes in 
`apparent' input productivities L7[ß (and factor proportions) through factor prices (Aqj) to 
each of the unit costs; and it also relates changes in individual unit costs (Oki) through cost 
proportions (AKA; / OKj) to total unit costs (Aktotai) (see the analysis of the formula 5.3. ). 
Hence it identifies the additional kinds of information required to evaluate the prospective 
effects on total unit costs of given patterns of past (or anticipated) changes in the network 
of productivity relationships 
From the above two equations (5.7) and (5.8), we realise the big importance 
(contribution) of productivity to the formation (or determination) of the firm's total 
unit cost. If we consider the fact that, most of the time, input prices are determined 
by factors outside the direct influence of the management of a firm, then, the most 
important factor that can influence directly the firm's unit cost is the improvement of 
the firm's total productivity, which affects all economic variables of the firm: unit 
cost, unit profit, profit margins and total profitability of the firm. 
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5.2.4. `Productivity Network' `Cost Structure' and `Financial Control Ratios'. 
The complete proposed framework 
As we realise, the appraisal of new investments (innovations) from the economic point of 
view, which is critical for managerial purpose, cannot be restricted to predominantly 
physical input - output relationships. Specifically, management can not evaluate the net 
benefits of a past innovation solely on the basis of data specifying resulting adjustments in 
each of the eight components of the network of productivity relationships. Nor can 
management choose between alternative innovations on the basis solely of estimated 
effects on each of these eight components. Estimates of such relationships are critical 
elements in appraising their economic implications, but the analysis must be extended to 
include the latter if it is to serve as a sound basis for managerial decisions. And a first step 
in this direction would involve exploring the cost effects of changes in unit input 
requirements and factor proportions by superimposing the `structure of costs' on to the 
`network of productivity relationships'. 
The effect of changes in output per man-hour on unit wage costs depends, of course, on 
concomitant changes in wage rates. Similarly, the effect of changes in unit material 
requirements on unit material cost depends on accompanying changes in the price of such 
materials. And the effect of changes in the productivity of capital on the cost of such 
capital per unit of output, depends on the annual rate of changes of all charges on such 
capital. What is being emphasised in this proposed framework, however, is the necessity of 
considering interactions between productivity adjustments and factor prices instead of 
continuing to make the simplifying assumptions that the latter remain unchanged. 
In turn, the effect of a change in unit wage costs on total unit costs depends on the 
proportion of total costs accounted for by wages as well as on concomitant changes in other 
unit costs weighted by their respective shares of total costs. For example, if wages account 
for less than one-fifth of total costs, a5 per cent decrease in unit wage costs would tend to 
reduce total unit costs by only 1 per cent. But total unit costs are more likely to increase 
than decrease if the innovation engendering the decline in unit wage costs involved 
increases in unit material and unit capital costs, which together account for more than three 
times the wage share of total costs in many manufacturing industries (Gold, 1971: 137- 
142). 
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Integration of the productivity network and cost structure models, as we have already 
seen on 5.2.3. above, relates changes in `apparent' input productivities Anj (and factor 
proportions) through factor prices (Aqj) to each of the unit costs; and it also relates 
changes in individual unit costs (Akj) through cost proportions (AKJj / AKA) to total 
unit costs (Aktotai). Hence it identifies the additional kinds of information required to 
evaluate the prospective effects on total unit costs of given patterns of past (or 
anticipated) changes in the network of productivity relationships. 
Finally, managerial decisions in private industry obviously can not be based on minimising 
total unit cost either, in view of the over - riding importance of long term profitability. 
Accordingly, the `productivity network' and `the structure of costs' must be further 
integrated with some model of the determinants of changes in profitability, such as the 
'financial control ratios' and the SVA. 
Figures 5.2. a and 5.2. b. below, show, how these financial ratios and the SVA may be 
integrated with the network of `productivity relationships' and with the `structure of cost 
relationship' to provide a unified framework for systematically exploring the complex of 
interactions linking changes in productivity and factor prices to unit costs and to the other 
determinants of changes in long-term profitability (the SVA). The figure 5.2. a can be read 
from the bottom up. 
Appendix 2 contains the list of symbols used in the proposed model of Figures 5.2. a and 
5.2. b., and all mathematical relationships (algorithms) that combine the various variables 
of the model, in the same level as well as in different levels (productivity level, cost 
structure level, financial ratios and SVA level). 
Completing the description of the proposed framework, it will be very useful to see, now, 
how this framework could be used by a firm's management, as the organizational tool 
for planning, decision making and performance evaluation, in their strategic 
formulation and evaluation processes? 
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Figure 5.2. a: The framework of `Productivity - Profitability' of a firm 
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Figure: 5.2. b: The Shareholder Value Added model 
List of Symbols 
V 
n 
k 
9i 
Qj 
S 
GP 
NP 
TA 
Total Production Volume 
Productivities (7tIab: partial productivity of labour, 1tme: partial prod. of 
materials and energy, 7: partial prod. of capital, 7tge: partial prod. of gen. 
expenses, and 2ttotaº: total productivity). 
Unit cost (kiab: unit labour cost, kme: unit cost of materials and energy, k,: 
unit cost of capital, kge: unit cost of gen. expenses, and ktotal: firm's total 
unitary cost). 
Price of Input j 
Volume of Input j 
Sales Value 
Gross Profit 
Net Profit 
Total Assets 
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NPbui : Net Profit before Unorganic Income and Financing Expenses, or else 
Earnings Before Interest and Taxes-EBIT. 
SF : Shareholders Funds 
SVA : Shareholder Value Added: 
(Pt'-pt' ßn)(1- Tº)OSt SVAý = k(1+k)`-' 
WACC : Weighted Average Cost of Capital : k= [(EC/TC)*ke + (BCIFC)*kb), 
(or k) where: 
EC: Equity capital, BC: Borrowed capital, TC: Total capital, ke: cost of 
equity capital, and kb: cost of borrowed capital. 
pt' : Incremental operating profit margin on incremental sales (0 in earnings 
before interest and tax-EBIT or NPbu; divided by 0 in Sales, in period t): 
Pt min. The break-even operating return on sales or the minimum pre-tax 
operating profit margin on incremental sales needed to create value for 
shareholders: 
pt, mm - 
(ft + wt)k where: 
(1- T)(1 + k) 
CA 
CL 
ff: capital expenditure(CE) minus depreciation(D) per dollar of sales 
increase, (CE-D) / AS, 
wt: cash required for net working capital(WC) per dollar of sales increase: 
ACAt - ACL Wt_ 
OSt 
T: Cash Income tax rate 
Current Assets 
Current Liabilities 
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5.2.5. Usefulness of the proposed framework 
The proposed "total productivity-profitability" framework aims to close the gap between 
strategy development (formulation) and its implementation, it is a long-run strategic 
management system, which could be used in the following way: 
a) It could help management to build a consensus around the organization' s vision 
and strategy. Despite the best intentions of those at the top, general statements 
about becoming "best in class", "the number one supplier" or "an empowered 
organization" dont translate easily into operational terms that provide useful 
guides to action at the local level. For people to act on the words in vision and 
strategy statements, those statements must be expressed as an integrated set of 
objectives and measures, agreed upon by all senior executives, that describe the 
long-term value drivers of success. 
b) It could allow managers communicate their strategy up and down the 
organization and link it to departmental or even individual objectives. The 
proposed framework, especially if it is accompanied by some other non- 
financial measures, like the "Balanced Scorecard" proposed by Kaplan and 
Norton (1992,1993 and 1996) or the "Objective Productivity Matrix" proposed 
by Riggs and Felix (1983), gives managers a way of ensuring that all levels of 
the organization understand the long term strategy and that both departmental 
and individual objectives are aligned with it. This could work as follows: The 
firm could set as their long-term objective a satisfactory level of the 
shareholders' value added (SVA), which will be determined by specific values 
of all micro and macro value drivers. These specific micro and macro value 
drivers, which are explained in great detail in the following section, could be 
the annual (short-term) targets that the firm should reach, if she wants to acquire 
its major long-term objective, the stated SVA. For the firm to reach these 
annual targets, it could use specific objectives for each department or even 
individuals, which could be based on one of the two models mentioned above: 
For example, for the firm to reach the firm's target for total productivity (a 
micro value driver), it could assign specific productivity targets for each 
department or groups of individuals of each department, using the "Objective 
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Productivity Matrix". In this way the firm could set, simultaneously, long-term 
and short-term objectives, perfectly connected with each other, and will have 
the ability to control its progress in achieving its long-term objectives, through 
its performance measurement and improvement system (its ability to control the 
micro and macro value drivers). 
c) It will enable companies to integrate their business and financial plans. When 
managers use the proposed framework and the measures of productivity and 
profitability as their long-term goals in their attempt to allocate resources and 
set priorities, they can understand and coordinate only those initiatives (those 
micro and macro value drivers) that move them towards their long-term 
strategic objectives. 
d) It gives the companies the capacity for "strategic learning and feedback" : with 
the proposed framework at the center of its management system, a company can 
monitor short term results of productivity and profitability movements (and its 
corresponding micro and macro value drivers movements) and evaluate strategy 
in the light of recent performance. This will enable them to modify strategies to 
reflect real time learning. In other words, management could get experience 
about the micro and macro "value drivers" of their company and get better 
understanding about their effects on the short and long run company 
performance. They could determine which actions will drive them toward their 
targets, identify the measures they will apply to those drivers and establish the 
short run milestones that will mark their progress along the strategic paths they 
have selected. By helping to define the key "value drivers" of shareholders 
value added growth and by committing to targets for each of them, the division' 
s managers eventually will become comfortable with the BOD or CEO' s goals. 
In this way the gap between strategy development and implementation closes. 
e) Finally it could be used as the major link between a company' s employees and 
executives' performance and their compensation system. 
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5.2.5.1. Value Driver Assessment 1 
Hundreds of factors influence the value of any business and, faced with the task of 
managing them, many executives find it difficult to set priorities. 
Business value depends, according to the SVA analysis, on seven financial "macro value 
drivers": sales growth, operating profit margin, incremental fixed capital investment, 
incremental working capital investment, cash tax rate, cost of capital (WACC), and 
value growth duration. While these drivers are critical in determining the value of any 
business, they are too broad to be useful for many strategic and operating decisions. To be 
useful, managers must establish for each business the "micro value drivers" that influence 
the seven financial macro value drivers34. 
Our proposed productivity - profitability framework contains both, the seven financial 
macro value drivers as well as all the necessary micro value drivers that affect the macro 
drivers. Figure 5.3 a presents the linkage between micro and macro value drivers. One 
example of how the model can be further refined is shown in Fig. 5.3. b. 
34 A "value driver" is defined as : anything either internal or external to a business which directly or indirectly 
contributes to cash inflows (Grundy, T., Johnson, G. and Scholes, K. (1998): Exploring Strategic Financial 
Management, Essex: Prentice Hall Europe, p. 19). 
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Micro Value Macro Value Determinants 
Drivers Drivers 
Market Size 
Market Share 
Sales Mix 
See analysis 
below on 5.3. b. 
figure 
Tax - Effective 
Structures 
Revenues 
Operating 
Margin 
Taxes 
Current Assets 
Current 
Liabilities 
Plant Life 
Replacement 
Equipment 
Maintenance 
Depreciation 
Cost of Equity 
Cost of Debt 
Leverage (Risk) 
Working 
Capital 
Capital 
Expenditure 
Cost of Capital 
of Value 
Cash Profit 
Investment 
Required to 
Support 
Operations 
Discount 
Rate 
Figure 5.3. a: Micro and Macro Value Drivers 
Cash Flow 
from 
Operations 
Business 
Unit 
Value 
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Micro - Value Drivers 
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+ 
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Change in 
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Change in 
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Materials 
J Change in Partial Productivity of Capital 
Change in Productivity of 
Production General 
Expenses 
--0 
Change in 
Unit Cost of 
Capital 
Change in Productivity of 
Administrative and 
Marketing General 
Expenses 
jChange in Productivity of 
General Expenses 
L 
Change in Firm's Total 
Productivity 
Change in 
Unit Cost of 
General 
Expenses 
Change in the 
Firm's Unitary 
Cost 
Macro Detennhwnts 
Value of Value 
Drivers 
Change in the 
Firm's 
Operating 
Profit Margin 
Figure 5.3. b: Micro Value Drivers for Operating Profit Margins 
Cash Profit 
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An assessment of these micro value drivers at the firm level allows management to focus 
on those activities that maximise value and to eliminate costly investment of resources in 
activities (or strategies) that provide marginal or no potential for creating value. This 
analysis is a critical step in the search for strategic initiatives with the highest long-term 
profitability or shareholders value added. Isolating these key micro value drivers enables 
management to target business unit operations that have the most significant value impact 
and those most easily controlled by management (Rappaport, 1998: 171). 
Armed with a better understanding of micro value driver relationships, the next step should 
be to try to identify these micro value drivers that have the greatest impact on value. To 
establish the sensitivity of value to a particular value driver, the relevant range for that 
driver must first be estimated. The relevant range can be estimated by considering the 
historical performance of the business unit. Experience shows that value driver sensitivities 
are not always obvious. Therefore, quantifying sensitivities is a valuable exercise for both 
operating and senior management. 
The third step in the assessment of value drivers is to try to isolate these micro value 
drivers that management can influence. Certain drivers, such as raw material prices and 
interest rates, may impact value significantly, but are not directly controllable by 
management. Managers should, of course, be aware of these critical but uncontrollable 
drivers and take actions to hedge the risks to the business. The goal is to identify those 
drivers that have high value impact and also are controllable: 
Once the key micro value drivers are identified, managers must focus on strategies 
designed to increase the performance of these drivers. 
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5.2.5.2. Strategy Valuation 
The proposed framework is especially valuable when applied to the assessment of strategic 
alternatives. The strategy formulation process generates hypotheses about optimal 
strategies for business. This proposed framework can enable management to test these 
hypotheses, through the construction of various possible scenarios, and determine which 
strategies are most likely to deliver maximum long term profitability or value added. 
5.2.6. Additional improvement of the proposed model 
We could add one more improvement in our proposed framework described in 5.2.4. 
above: We could construct another model based on the theory of Value Chain Analysis 
(M. E. Porter 1985) as well as the ABC (Brimson, 1991: 47, Johansson, 1990: 40, Atkinson- 
Banker-Kaplan-Young, 1997: 96-100), ABM (Turney 1991: 157), and SCM (Shank & 
Govindarajan, 1993: 6-8) cost methods, and try to combine it with our proposed 
framework: 
E: 1IIII tivities: 
... 4 
A, A2 A3 A4 A 
Total 
Firm 
1. Labour Costs Kli K11 1 K12 2 K1.3 K1,4 Kl, n 
EKII 
2. Material Costs K2i K2.1 K2.2 K2.3 K2.4 K2. n EK21 
3. Capital Costs K31 K3,1 K3.2 K33 3 K3.4 K3. n EK31 
4. General Expenses K4i K4.1 K4.2 K4.3 K4.4 K4, n EK41 
Total Costs EKE, EKj2 EKj3 EKj4 EKE,, EKji 
Table 5.1: The Value Chain Analysis Model 
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We could construct a matrix, as above table 5.1 with four rows (Kj where j= 1,2,3,4) each 
row including one main category of cost (e. g. Labour Costs, K1) and as many columns (A 1, 
2,... An) as the activities the firm considers necessary to function properly (e. g. Al = the 
production activity, A2 = the marketing activity, A3 = the incoming logistics activity, A4 = 
the outgoing activity, A5 = the human resource management activity, etc. ) 
According to Value Chain Analysis we could assign the four main categories of costs to 
value activities (primary as well as support activities). All costs should be assigned to the 
activities in which they are incurred. Assets (Capital Costs) should be assigned to the 
activities that employ, control or most influence their use. 
Thus, total labour cost EK1i , 
for example, could be assigned to each value activity A; (A, 
to A) and in this way we could have more information about the changes of total labour 
costs by tracing the changes of labour cost (K1.1 to K1, n) incurring to each specific activity 
of the firm. The same could apply to all four categories of costs. 
For example, if Kl; (o) labour costs of the base period and Ki; (t) = labour costs of next period 
t we could have: 
Activities 
Al A2 A3 A4 Total 
Costs 
Labour Costs, Kis(o) 20 30 35 15 100 
Labour Costs, Kl; (): 30 70 30 20 150 
According to above example we have: 
AKI. ,. (,,, t)= 
OKº. 2. (o, t)= 
OKº. 3. (o, t)= 
OKi. a. (o, t)= 
30 
= 1,50 or increase by 50%. 20 
70 
= 2,33 or increase by 133%. 30 
30 
= 0,86 or decrease by 14%. 35 
20 
= 1,33 or increase by 33%. 15 
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Consequently the total change, DEK i;, from base period o to current year t is: 
K30 
+ 70+ 30+ 20 150 0YKIi(o. t, _ ; 
4, =1,5 or increase by 50%. 
A 
Kino) 
4 
Since this model gives us detailed information for each cost category Kj it could very easily 
be combined in our initially proposed model which uses each cost category KK for both, the 
calculation of partial and total productivities (see formula 5.2 and 5.3) as well as the 
calculation of unit cost (see formula 5.6 and 5.7). 
This kind of analysis will give the firm the opportunity to control better its costs and its 
cost or value drivers (economies of scale, learning, the pattern of capacity utilization, 
linkages, interrelationships, integration, timing, discretionary policies, location, and 
institutional factors), i. e., the structural factors that influence the cost of each activity. A 
firm's cost position results from the cost behaviour of its value activities. Cost behaviour 
depends on a number of structural factors, the cost drivers. Several cost drivers can 
combine to determine the cost of a given activity. A firm's relative cost position in a value 
activity depends on its standing vis-ä-vis important cost drivers. A firm must attempt to 
quantify the relationship between cost drivers and the cost of a value activity whenever 
possible. The comparison of costs at different points in time can illuminate the effect 
of strategy changes, as well as help diagnose cost behaviour itself (Porter, 1985: 66-67). 
Looking at the cost of an activity during successive periods can highlight learning effects, 
for example, while comparing costs during periods of widely differing levels of activity 
may give some indications about scale sensitivity and the role of capacity utilization (for a 
detailed analysis see Porter, 1985: 70-97). 
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With our proposed framework the firm will be able: 
(a) to compare the costs at different points in time, so as to help management to diagnose 
cost behaviour and the associated cost drivers, and 
(b) to compare the costs at different points in time, so as to help management to illuminate 
the effect of strategy changes. In other words, how the cost changes of each activity 
(incurred by the implementation of the formulated strategy) affected the firm's partial 
and total productivities, its unitary cost and finally, its profitability. This could improve 
furthermore the analysis of the Micro-Value Drivers proposed in our model of Figure 
5.3. b. above as follows: 
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Micro - Value Drivers 
Change in Productivity of 
Production Wage Labour 
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Raw Materials 
y 
t"r ý 
0 
A 
Ima 
ý 
O 
PC 
rA 
,w y 
0 
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Change in Productivity of 
Packaging Materials 
Change in Productivity of 
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Productivity of Capital 
0 
.- 
u 
Change in Productivity o 
Production General 
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ýý 
i-M 
-00 
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Unit Cost of 
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a 
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Administrative and 
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J Change in Productivity of General Expenses 
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Productivity 
7-L4 
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Unit Cost of 
General 
Expenses 
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Firm's Unitary 
Cost 
ý 
Macro Deimnhm ds 
Value of Value 
Drivers 
Change in the 
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Operating 
Profit Margin 
Cash Profit 
Figure 5.4.: Micro Value Drivers for Operating Profit Margins including the Activity Costs and 
the Costs Drivers 
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However, this proposed improvement of the model needs further elaboration and could be 
taken as a proposal for further research, because in this study we have only showed how 
our proposed model can be connected with specific activities of the firm at the plant level. 
We have not elaborated the various ways that it could be used for the analysis of the 
activities in the whole chain, either under the ABC-ABM or the Strategic Cost 
Management (SCM) concepts. Nor we have indicated any specific methods and techniques 
toward this direction. 
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cHarTER6 
EMPIRICAL TEST OF THE MODEL 
6.1. Introduction 
In chapter 5 the theoretical framework was presented for analysing the effects of 
productivity changes on the profitability of a firm at the plant level. On the basis of this 
model, a tool has been constructed for analysing the usefulness of the proposed framework 
to the top management team as far as the formation and evaluation process of alternative 
strategic options is concerned, as well as the performance measurement of the whole firm. 
This tool was made with Microsoft Excel. (see Exhibit 3 for the explanation of the 
estimation process of all variables). The results of the empirical test of this framework are 
presented in this chapter. 
6.2. Case firm: SEKAP S. A. -A Cigarette Manufacturer 
SEKAP S. A. was founded in 1975 and is located on the 6`h km of the National Road 
Xanthi - Kavala, in the North part of Greece (Area of Thrace). 
During the period of 1976 - 78 the first investments took place for the completion of the 
plant (buildings and machinery) which had an initial production capacity of 100.000 kgs of 
tobacco or 100 million of cigarettes per months, or 1,2 billion cigarettes per year, in two 
shifts. In 1979 - 1980 began the first production quantities and the first sales. 
6.2.1. Organisational Structure of the Company "1 
The Organisational structure of the company is as follows: 
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General Assembly of 
the Shareholders 
Board of Directors 
Managing Director 
-------, External Professional Advisors 
Legal Advisor (Solicitor) 
Economic Advisor (Economist) 
Internal Auditing 
(A professional accountant and 
four (4) 
Certified public Accountants. 
-- - -- I 
--------ý 
Executives' 
Committee 
Manufacturing Plant 
Xanthi 
Marketing and Sales Department 
(Commercial Function) 
Athens 
Figure 6.1: Organisational Structure of SEKAP S. A. 
Sales Department 
Thessaloniki 
The supreme body of decision making in Sekap S. A. is its General Assembly of the 
Shareholders. This body appoints the Board of Directors, which consists of II members 
and its duration is for four (4) years. The Board of directors elects its President, Vice 
President and its Managing Director and appoints the General Managers of the Plant and 
the two Deputy General Managers of Athens and Thessaloniki branches. The Board of 
Directors are responsible for the formation of the long term strategies of the Company and 
the Managing Director, with the assistance of the General Manager and the two Deputy 
General Managers, is responsible for the implementation of this strategy. 
As far as the long term strategy formation process is concerned, the Board of Directors 
ratify the company's future strategy. The whole strategic management process (strategic 
analysis, alternative strategic options' formation and their evaluation) takes place in the 
Executives' Committee, which is comprised of the President of the Board of Directors, the 
Managing Director, the General Manager and the two Deputy General Managers of the 
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Branches, as well as the managers of the five main functions of the Xanthi Plant. The 
Deputy General Manager of Athens Branch is, also, the Manager of the Commercial 
function (see Figure 6.3). This committee has the following responsibilities: 
a) The formation of the future long term strategy(ies). 
b) The implementation of the decided strategy. 
c) The periodic evaluation of the adopted strategy(ies), through the company's 
performance measurement process, and 
d) The adoption, since 1995, of the Total Quality Management Philosophy (for detail, see 
the section on the "Quality Control and Leaf Tobacco function"). 
Furthermore, the Board of Directors and the Managing Director use the following 
professionals for taking specific advises when needed: 
a) A solicitor, specialised in commercial law as well as in company and labour law. 
b) An economist, specialised in Macro Economic analysis, cigarette industry analysis and 
financial and company performance measurement analysis. 
c) A professional accountant, specialised in internal control, and 
d) Four (4) certified public accountants, responsible for the auditing of the company's 
accounting records and its annual financial statements, as well as advisors for the 
improvements of the financial and cost accounting systems followed by SEKAP S. A. 
The offices of the President and the Managing Director of the company are situated in 
Athens branch for two reasons: 
The first and the most important one is the fact that the Commercial function is in Athens 
and 70% of the company's sales, including all exports, are taking place from this branch. 
The second reason is the fact that all government agencies, advertising and marketing 
research agencies, export representatives, the federation of Greek cigarette manufactures 
and cigarette importers and the majority of competitors, are situated in the broad area of 
Athens. The cigarette is a product that is influenced great deal by government's decisions 
in two important aspects: Every year (in November or December) the minister of Finance, 
after consultation with the federation of Greek cigarette manufactures and cigarette 
importers, decides, firstly, on the determination of indirect cigarettes' tax, and, secondly, 
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on the determination of cigarette prices for the coming year. These two variables are very 
important for the determination of the profit margins. The only variables that the Greek 
cigarette manufacturers can influence are their cost structure and their product mix for the 
improvement of their profit margins. If we take into consideration the fact that the cost of 
materials is between 70 - 80% of the total production cost and 50 - 60% of the total cost, 
and the prices of the materials are determined by external factors (i. e., the suppliers), then 
we realise how difficult competition becomes for the cigarette industry. A competition 
which is based, mainly, on cost leadership, where efficiency and effectiveness (in other 
words productivity) are its major determinants. 
6.2.1.1. The Xanthi Manufacturing Plant' organisation structure l 
There are five (5) functions in Xanthi's plant, under the supervision of the General (Plant) 
Manager: 
a) The administrative and Personnel Function, b) the Financial Function, c) the Production 
Function, d) the Engineering function, and e) the Quality Control and Leaf Tobacco 
Function (Fig. 6.2. ) 
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Figure 6.2: The Organisational Structure of the Manufacturing Plant in Xanthi. 
i 
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1. The Administrative and Personnel Function 
Head of this function is the Personnel Manager, who is responsible for the administration 
of the plant (secretary services, cleaners, plant security, public relations, etc. ) as well as the 
human resource management to the plant (recruitment, training of the labour force, 
remuneration arrangements and labour force performance evaluation). This function 
consists of two departments: (a) the administrative department, and (b) the personnel 
department, each having its own responsible manager. 
2. The Financial Function 
Head of this function is the Financial manager, who is responsible for the following 
departments and responsibilities: 
a) The Financial Accounting department, which is responsible for the book keeping of 
the company's accounting books with the use of computing systems, for the company's 
taxation issues (income tax, cigarette tax, VAT etc), for the control of all kinds of bank 
loans (short and long term), interest rates, bank commissions etc. for the controlling of 
all accounts receivable and payable and, finally, the preparation of all financial 
statements (Balance Sheet, Profit and Loss accounts etc. ) necessary for the inland 
Revenue department, the shareholders and the Banks that the company co-operates 
with.. 
b) The Cost Accounting department, which is responsible for the preparation of the cost 
structures for each separate product produced by the company, the preparation of the 
annual budgets and the long term financial budgets, with different "scenarios" for the 
evaluation of future strategies (we shall further explain this activity under the head of 
"Long - Range Strategic Planning of 
Sekap S. A. ). This department, finally, is 
responsible for the evaluation of long tern investment proposals with the use of NPV, 
IRR and payback methods. 
c) The Purchases (Procurement) department, which is responsible for the stock control 
of all raw, auxiliary and packaging materials, as well as the placing of orders to 
different suppliers and, finally, for the contact and price - quantity agreements of next 
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year with the various suppliers that the company co-operates with. This department is 
also responsible for the stock control and the placing of order for all machinery spare 
parts (mechanical, electrical or electronic) needed by the production and engineering 
functions, for the proper maintenance and working of the production machines and the 
computing and electrical systems of the whole plant. Furthermore, under the 
Purchasing department there are the three warehouses of finished products, of auxiliary 
and packing materials and of spare parts of the machines. 
d) The Data Processing department, which is responsible for the provision of any 
requested data needed by the various functions and departments (mainly financial data) 
for the optimisation of all operations as well as their information about the direction of 
the whole company towards the accomplishment of the stated objectives (sales units, 
cost structures, production - capacity levels, attained profits, ROI etc). 
3. The Production Function: 
Head of this function is the Production Manager, who is responsible for the following 
departments and responsibilities: 
a) The Leaf Tobacco Manipulation department, which is responsible for the 
manipulation of the various types of Oriental (domestic) leaf tobacco, bought from 
Greek farmers, according to the specific needs of each cigarette product (brand) or 
cigarette family. In this department there is the raw material warehouse with all 
domestic and imported leaf tobacco varieties. 
b) The Flavouring and Casing department, which is responsible for the proper blending 
(mixing) of various domestic and imported tobaccos already manipulated, for the 
covering of the various blends with different casing chemical substances (for good 
smoking properties) and different flavours (for better taste properties), and finally, the 
cutting of the blended leaves so as to be ready for the filling of the cigarette tubes. 
c) The Filter and Cigarette Making department, which is responsible for the 
production of the various types of filters for each specific cigarette brand or family and 
for the production of all cigarette brands. 
d) The Packaging department, which is responsible for the packaging of all cigarette 
brands, first, into packets of twenty cigarettes each (or today, twenty five cigarettes 
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each), then into boxes of ten packets each and finally into master cartons of fifty boxes 
each. 
Below is a flowchart describing the whole production process of the company: 
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Cigarette Making 
Process 
Imported Acetate Tow and 
Filter Paper from Abroad 
I 
I 
----------------- 
Storage in Materials 
Warehouse 
-------------- ---ý 
Imported Tipping 
form Abroad 
I 
----------------- 
Storage in Materials 
Warehouse 
---------- ------ 
Filter Making 
Process 
t 
Storage of Filter 
in the 
Filter Wharehouse 
Connection of 
Cigarette Tube 
with the Filter 
Storage of Filter 
Cigarettes in special 
plastic Boxes 
Moving of Filters 
to the Cigarette 
Making Machines 
I 
4 
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Phase Cl 
CIGARETTES PACKAGING PROCESS 
Import of Selofam, 
polypropilen, 
special glines 
Supply of Aluminioum 
Paper, Wrapping and 
Boxes Paper, and 
Master Cartons from 
Domestic Market 
Supply of Cigarett Tax 
Paper Stickers from 
Inland Revenue 
Import of Paper for 
Cigarette' Hard and 
Soft Packets 
I- --------- I 
Storage in the 
Materials Warehouse 
I-----" 
- --- I 
Cigarette Packaging 
Process for 
Hard Packets 
Putting of Selofan 
or Polypropolen 
around Packet 
Ciratette Packaging 
Process for 
Soft Packets 
Putting of Selofan 
or Polypropolen 
around Packet 
ýý 
Putting every ten Cigarette 
Packets to one Boxe or 
Wrapping them with 
Printed Paper 
Putting every fifty 
Boxes to one 
Master Carton 
Final Products' 
Warehouse for 
Domestic Market 
Putting every ten Cigarette 
Packets to one Boxe or 
Wrapping them with 
Printed Paper 
i 
Putting every fifty 
Boxes to one 
Master Carton 
Final Products' 
Warehouse for 
Exports 
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4. The Engineering Function 
Head of this function is the Engineering Manager, who is responsible for the following 
departments and responsibilities: 
a) The Electrical and Electronic Maintenance department, which is responsible for the 
maintenance of the whole plant, as well as of the electrical and electronic components 
of the production function. Apart from the planned maintenance of all machines of the 
production function, they are responsible to act in all cases that a machine of the 
production function have problems during the production process, and the machines' 
operators / supervisors can not fix the damage. The personnel of this department as 
well as of the Engineering Maintenance department are highly educated, very 
experienced and, they are trained every year to different machines' types by special 
technicians of the machine suppliers of SEKAP in Xanthi's plant or abroad. 
b) The Engineering Maintenance department, which has exactly the same 
responsibilities as those of the Electrical and Electronics department, as far as the 
engineering aspect is concerned. Under this department there is a small carpenter's 
department and a very well equipped engineering department (with special presses, 
lathes and mechanical scissors) for the fixing of various spare parts, which are very 
expensive to be ordered by the machines' suppliers, as well as for the construction of 
new spare parts and for the improvement of the whole production process. 
5. The Quality Control and Leaf Tobacco Function 
This function is a relatively new function (since 1993) and has came out after the 
amalgamation of the two independent departments, the leaf tobacco department and the 
quality control department. This became a necessity because both departments were 
occupied, mostly, with research concerning the construction of new tobacco blends (the 
Leaf Tobacco department) and new combinations of cigarette paper, cigarette filters as well 
the production of new filters (the quality control department) for new cigarette brands. 
Thus, the two departments should be merged for better co-operation and communication 
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concerning the new products' development process (innovation, technical information 
search etc. ) 
Furthermore, this function continues its responsibility for final product quality control 
inspection (through its chemical analysis and Quality control departments) and, since 1995, 
after the unanimous decision of the Board of Directors, is trying to establish the Total 
Quality Management philosophy, starting with the application of quality and process 
standards, through the adoption of ISO 9000. (Quality and Process Assurance standards). 
I- 
6.2.1.2 The organisational structure of Athens' Branch 
1. 
Athens' branch consists of the commercial function, which is responsible for the 
determination of the company's marketing strategy, and of five departments, all belonging 
to this function: 
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a) Marketing department is responsible for the following activities: 
First, having all data needed from the Data Processing, the sales department and the 
Marketing research office, it is responsible to prepare, under the supervision and co- 
operation with the Commercial Manager, the seven years strategic marketing plan. 
Secondly, in co-operation with the advertising agents, they prepare the annual 
advertising and promotions plan and the corresponding budgets, for each cigarette 
brand and each market (domestic - exports). This department is responsible too, for 
controlling the whole process of advertising and promotion through the year. 
Thirdly, it is responsible, with the co-operation and advice of independent research 
agents, the marketing research activities of the company. 
b) Sales department is responsible for the domestic sales of the company, to achieve the 
annual sales targets and to execute the sales orders. The sales inspectors of this 
department play a very important role in the whole commercial function: no of their 
time (almost the 3/a) travel around the geographic area of their responsibility and they 
inspect the wholesales, company's representatives and retailers if they have adequate 
stocks of all the company's cigarette brands, if they use properly the advertising and 
promotions material, if they are having good public relations, if their financial status is 
proper, if they are paying back their standing invoices to the company on time, and 
finally, they are doing their own marketing research by discussing with the final 
consumers and taking as much information as possible for all selling activities and 
reporting back to the sales manager. 
These people are all University graduates, very well trained (every year) and very well 
paid. 
c) Data processing department is responsible for the provision of any requested data 
needed by the various department, mainly sales figures of the company and of all other 
competitors. 
d) Financial department is responsible for three major activities: 
Firstly, they are responsible for the book keeping of the branch's accounting books, 
which are part of the financial accounting system, which is the responsibility of the 
financial accounting department in Xanthi. 
Secondly, they are responsible for the control of the annual advertising and promotions 
budgets, as well as for the payment of al there advertising expenses. 
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Thirdly, they are responsible for all accounts receivable and the immediate reporting of 
any payment delays to the responsible sales inspectors. They are responsible, finally 
for controlling the "accounts receivable turnover" target which is set by the executives' 
committee and it is one of the major short - run targets set by the company. 
e) The exports department is responsible for the whole exports' process: to find new 
customers (representatives) to different countries, to sell in goo prices and to take care 
of all exports orders until the delivery of the final products to the representative who 
ordered them. 
6.2.1.3 The organisational structure of Thessaloniki' branch 
Thessaloniki' branch is part of the Commercial Function, which is in Athens, consisting of 
the following departments: The Sales department and the Financial department. These 
departments have exactly the same organisational structure and the same responsibilities as 
the corresponding departments in Athens branch, so these is no need for further analysis. 
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6.3. The Greek Cigarette Industry - Competition 
6.3.1. The Greek Cigarette Industry 
The Greek Cigarette Industry, today, consists of five (5) Greek cigarette manufactures 
(Papastratos S. A, Karelias S. A., SEKAP S. A., Keranis S. A. and Georgiades S. A. ) and 
eleven cigarette importing companies (Philip Morris, R. J. Raynolds, Reemtsma, Rothmans, 
Benson and Hedges, Seita, BAT, Davidoff, Dunhill, Lambert and Butler, Silk Cut). 
The greek cigarette manufacturers produce three (3) basic types of cigarettes: 
 Greek oriental brands, using only greek oriental leaf tobacco varieties. 
 Greek blended brands (European, English and American blends), using greek oriental 
leaf tobacco varieties as well as various imported Burley and Virginia varieties form 
different countries (Brazil, Argentina, Zimbabwe, S. Africa, Thailand etc). 
 Foreign cigarette brands under licence by major multinational companies (e. g. 
Papastratos S. A. for the production of Marlboro under the licence of Philip Morris, 
Karelias S. A. for the production of Camel under the licence of R. J. Reynolds etc) 
In terms of size we have: 
1. Papastratos S. A. with a total market share of 35%: 13% of greek oriental and greek 
blended brands and 22% of foreign cigarette brands under licence by P. Morris (for the 
production of Marlboro). 
2. Karelias S. A. with a total market share of 14,4%: 7% of greek oriental and greek 
blended brands and 7.4% of foreign cigarette brands under licence by R. J. Reynolds 
(for the production of Camel with filter) 
3. SEKAP S. A. with a total market share of 10%: 100% of greek oriental and greek 
blended brands. 
4. Keranis S. A. with a total market share of 2.3%: 100% of greek oriental and greek 
blended brands. 
5. Georgiades S. A. with a total market share of 0.88%: 100% of greek oriental and greek 
blended brands. 
Thus the greek cigarette manufactures have a total market share of 62.58% and the 
importers the rest 37,42% 
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As we can realise the cigarette industry is a `traditional' mature industry, with an annual 
growth rate between 1 and 2%, in other words not a very attractive industry, with a small 
number of competitors and three of them to own around 60% of the total market share, 
whereas each of the other competitors to own less than 6% each. 
Almost all competitors produce cigarettes that cover all consumer needs and tastes (i. e., 
full flavour, lights, mi. lds, ultra lights and extra ultra cigarettes) and have distribution 
channels that covers all the country including the islands. The only products that are 
produced only by the Greek cigarette manufactures are the so called `Greek oriental 
brands' with a total market share of 8% to 10%. 
Another characteristic of the Greek cigarette industry is the fact that all companies, even 
the three larger with billion of Drahmas in capital reserves, are investing only in this 
national industry, without considering their expansion to other industries or foreign 
markets. They have plenty of cash flows, especially the first two companies (Papastratos 
and Karelias), but they do not think of diversifying to other industries. They prefer to invest 
their cash flows in government bonds, rather than investing them in some other business. 
Of course, one major explanation is the fact that for many years (until 1991) government 
bonds were giving a net return of 25%, a return which was much higher than most of the 
industries could give. Another possible explanation is the fact that all Greek cigarette 
manufacturers, except SEKAP S. A., were traditional family companies with Board of 
Directors consisting of family members only and their attitude was very conservative and 
very concentric. 
6.3.2. The Greek Competition - Long term strategies 
Since the government fixes the price of the cigarettes every year, competition is based not 
in any kind of price wars but, mainly, on advertising campaigns and promotion activities as 
well as on the quality increase of the final products and the effective operation of the 
distribution channels of each company (local representatives, wholesalers and retailers). 
In other words, all competitors are trying to gain market share or at least maintain the 
existing one, by following a cost leadership strategy all over the cigarette industry. They 
are trying to succeed in this by, mainly, controlling all major cost categories (i. e. capital 
and labour and materials where possible) and, simultaneously, being more efficient an 
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effective in every aspect of their business operations. Moreover, they are obliged to follow 
the same strategy, even more intensively when they try to expand through exports in the 
Balkan and Eastern Europe Countries. Competition in these countries are more severe due 
to the fact that there are more competitors , the size of the companies is larger (mainly 
multinational companies) and the cigarette prices are free to fluctuate without any 
government intervention, except for the determination of cigarette taxes, which are the 
same for all the competitors. 
Consequently, when we are talking about long term strategies of the companies in the 
Greek cigarette industry, we actually mean competitive or market strategies, not corporate 
strategies: strategies that relate to products (new or improved) and markets (domestic 
market and exports). The necessary investments that accompany or result from this kind of 
strategies (new investments) include: (a) improvements of the existing machines for 
increasing efficiency and lowering costs and (b) purchase of new machines for the same 
reason or for the increase of production capacity. 
6.4. The Strategic management process of SEKAP S. A. 
Taking into consideration the fact that Greek cigarette manufacturers and importers are 
considering only competitive or market strategies for their long term growth or survival, 
during their strategic decision making process of strategy formulation - evaluation and 
selection they use, mainly, simulation models, answering `what if' questions, for the 
preparation of the most rational and acceptable scenarios, with a horizon of five to seven 
years. This is because most of the cigarette brands, from the moment of their first entrance 
in the Greek market and its acceptance by the final consumers, have a life cycle of five - 
six years minimum to 30 - 40 years maximum for some major well known brands. Another 
reason is the fact that in the Greek market today there are more than two hundred cigarette 
brands, covering all the consumer tastes, and on the one hand the wholesalers and retailers 
are resisting to the frequent entrance of new brands that are trying to satisfy the same 
customer needs, and on the other hand the cigarette manufactures and importers are very 
careful in their decision to make a new cigarette brand, because competition is very hard 
and huge amounts of advertising and promotion expenses are needed for the initial attempt 
to introduce this new brand into the market (the entrance of each new cigarette brand in the 
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Greek market requires around one billion Drx. Or USD 3.350.000). Furthermore, only one 
out of four new brands is accepted by the final customers and it is considered quite 
`successful' if it sells around 10 tons per month (ten million cigarettes), a relatively small 
quantity, if we take into consideration the fact that a new brand is considered, really, a 
success if it sells around 25 tons per month or more. 
Due to the fact that Greek government fixes the cigarette tax composition and the price of 
each cigarette brand, the cigarette manufactures, during their long term strategic 
management process and the construction of different rational `scenarios' have the ability 
to change only the following variables: the quantity of the final products, the price of the 
exported final products, the price and the quantities of materials, labour, capital and general 
expenses. 
SEKAP S. A. is a company that follows a long range strategic planning process which is 
more close to Quinn's view of "Logical Incrementalism", rather than the formal strategic 
planning view of Ansoff. 
It has not a strategic planning department, which is occupied full time with the whole 
planning process in a formal basis (strategic analysis, setting of goals and objectives, 
proposing strategic alternative options, evaluating and selecting and implementing them). 
The Executives Committee discusses new strategies only when somebody comes with a 
good idea (of a new product or a change that will lead to better effectiveness and / or 
efficiency) or when all or the majority of its members are convinced that they must proceed 
to a new investment, because there is a permanent need of lowering costs or / and 
increasing the quality of the final products and services, and, whenever competitors are 
about to change their strategy (by introducing a new brand or by starting a new capital 
investment). Most of the times the discussions concern the lowering of the costs and the 
enhancement of quality, which are really the competitive advantage of the company against 
its major competitors. All competitors are trying for the same objectives, but SEKAP has 
the competitive advantage of lower costs. 
All members of the committee have a long experience with the cigarette industry and there 
is no need for strategic analysis, because all members are studying, continuously, the 
industry structure an the changes that take place world-wide. 
Each time that a new idea (strategy) comes for discussion, the financial department is 
called to evaluate it, but only from the point of view of its potential profitability (Gross and 
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net profits and ROI). Recently, (since 1997), as we shall see in the next section, the 
financial department evaluates the proposed strategy from the cash flow point of view and 
accepts it or not according to the NPV and IRR figures it produces. 
Furthermore, SEKAP's strategic planning process is not followed by a performance 
measurement and improvement system or a post evaluation system for the implemented 
strategies. Performance is measured only in two ways, both concerning the short term: 
The first concerns the attainment of the annual gross and net profit targets, through the 
budgetary process. However, even this process is very loose in the sense that if the stated 
annual targets are achieved then executives and all personnel may take a bonus, but if the 
targets are not achieved then no further action is followed concerning the identification of 
variables that caused this negative variances. 
The second concerns the attainment of the annual sales volume targets. If the targets are 
achieved then the sales inspectors and the commercial manager gets special bonuses. If no, 
then the sales inspectors are obliged to prepare reports for explaining this situation, to the 
commercial manager, each for his own geographic area. Then the commercial manager 
prepares his report for the executives committee. The executives committee discusses the 
results and makes recommendations for new tactics that the sales and marketing 
department could follow next year. No further action is followed. 
/I 
6.5. Description of existing strategy formation-evaluation tools of 
SEKAP S. A. 
SEKAP S. A., as one of the three biggest firms in the cigarette industry, is always trying to 
adopt new methods and techniques that could improve its overall performance at the 
strategic and operational level. 
For the long term strategic planning SEKAP uses two similar computing tools. 
The first is a quite complicated computing software, named `business plan'. This was 
purchased in 1989 from a Greek software house called `Specisoft', which is based in 
Athens. The program is a financial planning tool with a planning horizon of twelve years 
maximum. The annual inputs that the program demands for its operation, are the following 
variables: sales quantities and prices (in Drx. or any other currency), total cigarette volume 
produced per brand, material requirements per cigarette brand, labour expenses and 
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production general expenses per year, administrative marketing and financial expenses per 
year, stock conditions (beginning and ending of each year) for final products, work in 
progress, materials, spare parts etc, the income tax percentage, the net profits distribution 
policy (dividends policy, capital reserves policy etc), the accounts receivable and payable 
policy in days (turnover) and the needed expenses for investments per year. It also requires 
a Balance sheet, a profit and loss account and an incomes statement at the base year, the 
year before the calculations take place. 
The output that the program produces is the following. 
It gives a table with the estimated materials needed (volume and value), an estimated 
Balance Sheet, Profit and Loss account and Incomes statement per year, a cash flow 
analysis per year, a Break even analysis per year and an estimation of the IRR and NPV per 
year ( the new version since 1997). This program is a simulation program in the sense that 
if you change any value of any input variable it automatically gives you new estimations 
for all above mentioned outputs. 
Thus, if you change the price or quantity of a cigarette brand and / or the price or quantity 
of materials needed or any other required expense, the program can give you at once a new 
Balance sheet, Profit and Loss account, Cash flow analysis, Brake-even analysis and a new 
IRR and NPV per year. 
SEKAP uses this tool for the preparation of the most rational `scenarios', which have 
unanimously agreed by its Executives' Committee, and are not more than ten expected 
outcomes. 
Furthermore, SEKAP constructed a similar computer tool, using Excel, which has the 
ability of producing summary financial statements. It starts with the financial statements of 
the current year (base year) of each account in the Balance Sheet and Profit and Loss 
account and the program forms the new Balance Sheet and Profit and Loss Account taking 
into consideration the new proposed changes. 
This tool is used only for the examination of as many `scenarios' as the company wishes, 
which are considered not very rational (too optimistic or too pessimistic) and, thus, there is 
not the necessity of very detailed scenarios. The company uses this tool just to have an idea 
of possible unforeseen outcomes. 
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6.6. The evaluation of the new proposed tool by the Executives 
Committee of SEKAP S. A. 
Before we come to the evaluation process of the model by the executive committee, it 
would be proper to mention that during the whole process of the construction of the tool a 
team of three persons, myself, the data processing and the financial manager, were 
continuously testing the results of each constructed formula, using real accounting figures 
of the firm. After the completion of the tool, the final test was to run it on actual accounting 
data for the years 1985-1994 and see its forecasted results for the years 1995-1996. The 
tool made exact forecasts for all variables of the model for these two years. In other words 
it gave us the same figures for 1995-1996 as they were in the accounting records of the 
firm. Only after this final test the tool was presented for evaluation to the executives 
committee of the firm. 
For the proper evaluation of the proposed framework by SEKAP, the Executives 
Committee asked to examine this framework as a tool for the post analysis of the firm's 
direction during the tested period to 1985 - 1996. They wanted to examine and understand, 
mostly, the depth of its analytic power, because if this analysis was satisfactory then its use 
for evaluating different scenarios was given: Any time they wanted to change a specific 
variable the program could give them the resulted changes in all other variables. 
For this reason the following variables were estimated: 
a) The total change of the production volume, AV 
b) The cost change, OK, of all company's resources (material, labour, capital, general 
expenses) as well the change of the total cost of the firm. 
c) The price changes of all company's resources 
d) The resulted changes in specific financial ratios, and 
e) The resulted annual Shareholder Value Added. 
Appendix three (3) explains in detail the methods and formulas used for all of the above 
estimations and Appendix four (4) contains all necessary tables with the intermediate and 
final estimations of the resulted outcomes. 
This thesis will try to proceed to summary comments about the interpretation of the results: 
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6.6.1. Cost Structure and its Evolution Through Time 
ti 
In 1985, the most important cost element of the production cost, Kp, and the firm's total 
cost Kmct, was the cost of Materials and Energy, Kfie, which was 79% of the production 
cost and 56% of the firm's total cost. However, in 1996, the situation changed and the cost 
of general expenses, Kge, especially that of advertising expenses, became the most 
important cost element in SEKAP: Kge was 35% of the firm's total cost, whereas the 
materials and energy cost decreased, the same year, to 33%, although it still comprised 
69% (from 79% in 1985) of the production cost (see following table 6.1. and for more 
details see Appendix 4- Table 1.28): 
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Years Krm / Kme 
1985 0,53 
1996 0,48 
Years Kme / K,, 
1985 0,79 
1996 0,69 
Years Kme / Kt. wet 
1985 0,56 
1996 0,33 
Years Kadv. / KSe 
1985 0,71 
1996 0,50 
Kpm / Kme Kpm / K111e Ke / K, nc 
0,20 0,24 0,03 
0,22 0,27 0,03 
KW ý/ KP KdeP / KI, K, ceP / K,, 
0,13 0,05 0,03 
0,27 0,03 0,02 
Klab / Kt. wct Ke / Kt. Wet KRe / Ký. wet 
0,13 0,17 0,13 
0,24 0,08 0,35 
KAav. / Kt. Wec 
0,10 
0,17 
Table: 6.1. Cost Structure of SEKAP S. A. 
It is interesting to note that from the total cost of general expenses, KKc, the advertising 
expenses, Kadv., comprise of 71% in 1985 and 50% in 1996. Moreover, advertising 
expenses, Kadv., was 10% of the firm's total cost, K,,,, c in 1985 and increased to 17% in 
1996. 
The cost of raw materials, Km was 53% of the cost of materials and energy, K,,,,, in 1985 
and decreased to 48% in 1996. The cost of auxiliary materials was 20% of the total cost of 
materials and energy, in 1985 and increased slightly to 22% in 1996, whereas the cost of 
packaging materials was 24% in 1985 and increased to 27% in 1996. The cost of energy 
was a very small part of total materials and energy cost, 3% in 1985 and it remained 
constant throughout the whole examining period 1985 - 1996. 
Labour cost, K, ab., was 
13% of both the production cost, K,,. and the firm's total cost, K,. wc 
in 1985. However, it increased through the years with amazing speed and it became in 
1996,27% of the production cost and 24% of the firm's total cost. 
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The cost of capital (depreciation expenses only), Kdp. was 5% of the production cost, in 
1985, and decreased to 3% in 1996. However, the total cost of capital (depreciation and 
financial expenses), K, was 17% of the firm's total cost in 1985 and decreased to 8% in 
1996. 
Finally, we notice that, among all cost inputs, the sharpest cost increase comes from general 
expenses input and the slower increase comes from the cost of materials and energy. 
Specifically speaking, the cost of Materials and energy increased at a slower rate, between 
8% and 32%, of the total cost le.,, whereas the cost of general expenses increased at a faster 
rate, between 0.5% and 158%, of the total cost (see Appendix 4- Table 1.13). Due to the 
fact that the cost of Materials and energy was between 79% and 69% of the total 
production cost, Kß, the cost of production increased at a slower rate between 5% and 20%, 
of the firm's total cost. 
b. 6.2. Productivity Changes (Appendix 4 Tables 1.14 - 1.20) ýNmwýmwý 
j 
According to table 1.20 we notice the following productivity changes for the period under 
examination (1985 - 96): 
 Productivity of materials and energy, Annie, remained quite stable with a small 
decrease of 4% in 1996: 
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This stability can be explained as follows: 
a) The productivity of raw materials, On,,,,, during 1985 - 1996, started with a 
decline of 6-23% until 1993 and then increased 7% per year (1994 - 1996). This 
was mainly due to the fact that from 1994 to 1996 the volume of production, \V, 
increased at a rate of 17-18% per year, whereas the raw materials quantities used 
for this production volume, \Q,,,, increased only by 8% to 9%. This was a very 
good indication of the success of the investment that took place during 1991 - 
1993 in the leaf tobacco manipulation department with the objective of 
lowering raw materials cost by having less waste of leaf tobacco and stems 
during their manipulation process. This investment (around Drs. 1.5 billions or 
USD 5 millions) was the second major attempt by SEKAP to improve its cost 
structure, because, as has been already mentioned, raw materials were the major 
cost element of the production cost. 
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Chart 2: Productivity Change of raw materials, Ai,. 
b) The productivity of auxiliary materials, An.., was increasing every year during 
the examining period 1985 - 1996, because the volume of the production, AV, 
increased at a higher rate than the rate of increase of the auxiliary materials quantity 
demanded, AQ, m, for the production of this volume. This was a very good 
indication, too, for the success of another investment that took place during 
1985 - 1987 in the cigarette making department with the objectives of 
increasing the productive capacity of the department as well as lowering the 
production unit cost by producing more cigarettes per minute with less waste 
of all auxiliary materials. This investment (around Drs. 1.3 billions or USD 4,4 
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millions) was the first major attempt by SEKAP to improve its cost structure and 
included the purchase of two fully automated cigarette making machines with the 
most modern technology existed. The rest of the competitors were using cigarette 
making machines of two generations back (i. e., machines built in 1950' and 60'). 
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Chart 3: Productivity change of auxiliary materials, An., 
c) The productivity of packaging materials, Anpm, was falling every year during 
the examining period at a rate of around 40%. This occurred, because the 
packaging materials quantity demanded for production, AQP,,,, increased annually 
at a rate almost 50% more than the increased rate of production volume, AV. 
That was something that the Executives' Committee did not expect. Especially 
the production manager was very surprised and insisted that the model was 
estimating productivities wrongly. However, the President and the Managing 
Director of the company asked the Financial Manager to co-operate with the 
cost accountant to investigate further this problem. After two days they came up 
with the answer: Most of the packaging machines, probably because they are 
quite old, were producing unacceptable waste rates of packaging materials, and 
the supervisors of each machine, to avoid further problems with management, 
gave wrong technical specifications to costing department, e. g. for a packet of 
cigarettes to be produced, they needed double the quantity of glue or aluminium 
paper that was really needed. The problem was not due to the estimation 
capabilities of the model. 
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Chart 4: Productivity change of packaging materials, Onp 
 Productivity of Labour, ORiab, increased every year, from 1985 to 1993, at a range 
between 6-30%, but from 1994 to 1996 started decreasing at a rate between 16% and 
32% (in 1996). This is due to the fact that the annual increase of the total labour 
quantity used, during 1994 - 96, was much higher than the annual increase of the 
company' s production Volume. 
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Chart 5: Productivity change of salary labour, Ons, 
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Executive Committee was aware of this situation and they justified this increase of 
labour recruitment, from 1994 to 1996, as follows: End of 1993 SEKAP decided to 
undertake a big investment program of Drs. 3,5 billion or USD 11,7 million, that could 
last about three years (1994-1996), for the following reasons. First, they wanted to 
expand in the Balkan countries and Russia, not by increasing their exports, but by 
building new cigarette factories in co-operation with the cigarette monopoly companies 
that existed in those countries. Thus they wanted to move all the cigarette and packaging 
machines, of old technology, to these countries in already existing buildings, owned by 
the cigarette state monopoly companies, and buy new machines with technology of the 
last generation for the Xanthi factory. However, for this kind of strategy to by 
successful, new labour was needed as machine operators, technicians for maintenance 
and machine supervisors to go and work in those countries, because domestic labour's 
habits were unacceptable by SEKAP. Thus, this new labour would be employed by 
SEKAP two - three years before, so as to be trained properly and become capable of 
producing efficiently in those countries. The second reason was that SEKAP decided to 
follow not only a cost leadership strategy but also a differentiation strategy by 
exploiting the invention of two heart specialists of "Onasis heart disease Hospital" in 
Athens and produce the so called `Biological Filter' or `bio Filter', a special kind of 
filter that uses carbide (coal), imbibed with haemoglobin, so as to keep around 300 more 
unhealthy, cancer causing substances, and not allowing them to enter the human body 
through our blood. Moreover, SEKAP wanted (and finally did it with great success) to 
produce a new cigarette family using this `bio filter' which was called `BF'. To succeed 
in this, new people were employed by SEKAP for the production of the new filter and 
the new BF cigarette family, and. also, new filter machines had been needed. 
 Productivity of capital, Onc, was decreasing for the period 1985 - 1989, because the 
capital quantity used for the production, L\Q, was increasing at a faster rate than the rate 
of increase of the production volume, AV. This was due to investments that took place 
after 1985, mainly, with long term bank loans, which increased the cost of capital, K, 
not only through increased depreciation expenses but mostly through the increase of 
financial expenses (interest charges paid for the long term bank loans). From 1990 
onwards capital productivity was increasing from 24% in 1990 to 113% in 1996. This 
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was because the capital quantity used, AQr, was increasing at a slower rate than the rate 
of increase of the production volume, AV, This was due to investments (in fixed as well 
as current assets) that took place after 1990, mainly with SEKAP's own cash flows, 
which lowered the cost of capital, K. 
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 Productivity of general expenses, An.., was falling continuously, during the whole 
examining period 1985 - 1996, especially between 1994 - 1996 at a rate between 43% 
in 1994 and 60% in 1996. Although the productivity of production's general expenses 
increased from 1990 onwards at a rate between 87% in 1990 and 124% in 1996, it was 
not enough to influence, adequately, the productivity of total general expenses, because, 
on the other hand, the productivity of administrative and marketing general expenses 
(where advertisement expenses comprise, on average, the 70%) decreased at a rate 
between 25% in 1990 and 74% in 1996. Here, we must notice that the administrative 
and marketing general expenses were about the 97% of the total general expenses in 
1996(see Appendix 4- Table 1.28). 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
Chapter 6: Empirical Test of the Model 
Chart 9: Change of productivity of production gen. 
expenses, D .P 
3,50 
3,00 
2,50 
2,00 : 
1,50 
1,00 
0,50 
0,00 4! ýL-°°- 
Q00 G; 
ý>. lW 
1,54 r.: 
ti(t) M 
4,54, 
Q, I11 
3,5', 
31A7 
2, yi 
5, ui . 
ý'ý , bb K. ý 4`! ' ýg g0 q\ q1' qý a qh qb 
1q \q \q \q e 1q 1q \q \q \ý ýg \q 
Chart 10: Change of productivity of adm. and marketing 
gen. expenses, AN,. 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
Chart 11: Change of productivity of total general expenses, Ong, 
From all of the above, it becomes clear that administrative and marketing general 
expenses and mainly the advertising expenses were not being used efficiently. In other 
words SEKAP made unnecessary advertising expenditures, because the benefit it 
received from advertising did not cover the cost incurred for the acquisition of this 
benefit. The Executives committee discussed this subject in depth. The Commercial 
Manager pointed out, supporting his action in advertising expenses, that the effects of 
any advertisement can be seen in the long run and SEKAP could not lower its 
advertising budget when all other competitors were increasing their budgets, because 
there was a big danger for SEKAP of loosing substantial market share. We tried to 
explain that the model estimated productivity changes for eleven years and there was 
not any indication, over that period, that advertising expenses' productivity (or 
efficiency) would increase if SEKAP did not do anything about that. 
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All these fluctuations of the partial productivities led to fluctuations of the total 
productivity of SEKAP, which was falling in all the years by a rate between I and 
20% (an average of about l0%per year), except for the years 1990 and 1993, where it 
had been increasing by 8% and 5% respectively. However, it is interesting to note that 
this increase of total productivity was due (see Table 1.30-Appendix 4) to the higher 
rate of increase in sales revenue (because of both, increased rates of sales price, 
mainly, and volume) from that of the cost of goods sold. In other words, the company 
increased its efficiency during these two years not because of its hard efforts, but, 
mainly, because of the government intervention, which determined the sales prices of 
all cigarette brands. 
As a conclusion, we could say that company's efficiency should increase in the future 
if it wants to become number one, instead of number three in the whole industry. This 
is very important for another reason as the executive committee members admitted. 
From the beginning of 2002, or perhaps even earlier, the government will be forced by 
the European Union to stop determining the cigarette prices (only the cigarette tax). 
Cigarette companies (manufacturers and importers) will be able to sell their products 
at any price they wish. This is a big threat for the Greek cigarette manufacturers, 
because they will be forced to compete with all big multinational companies. Thus, 
when competition increases, the only weapon left for the Greek cigarette 
manufacturers will be the increase of their efficiency, in other words their 
productivity. 
6.6.3. Input Substitutions 
As we noted earlier, on the theoretical foundation of the proposed framework, the change 
of each partial productivity is determined by the changes of all other partial productivities, 
as well as, by the substitution of each input by any of the other inputs, OQ / \Q; , e. g.: 
Li1Lc = Altlab * 
OQlab 
OQc 
From table 1.29 (Appendix 4) it is interesting to note the following: 
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a) The improvement of the partial productivity of capital A; , because of the 
substitution of capital input by labour input, AQiab / AQc > 1. Simultaneously there is a 
restraint on the improvement of capital productivity, An, , because of the negative 
evolution of the partial productivity of labour, A7 Iab: 
O? tc (positive) = O7tiab (negative) * 
IQbb 
oQ(positive) ý 
OQlab 
because AQ 
>1"e. g., for 1994 we have: (Onc) 1,55 = (O tIab. ) 0,84*(LQ, ab. 
/OQ) 1,85. 
The same occurs with the substitution of capital by all other inputs, materials and general 
expenses: 
An. (positive) = 
Aitme (negative) * 
OQme 
QQc 
(positive) 
because OQ 
>1 and 
c 
A2ge 
An. (positive) = 
07tge (negative) * (positive) because 
OQge 
>1. 
OQc AQc 
Thus we could conclude that there is an improvement, only, in the partial productivity of 
capital An,, because of its substitution with all other inputs, labour OQ,, b, materials AQ,,,,, 
and general expenses OQ,,. However, this improvement in the productivity of capital is 
restrained by the simultaneous deterioration or decrease of the partial productivities of all 
other inputs, of labour 
07[,, 
b, of materials 0n,,, ß, and of general expenses 
An8c. 
This was the reason of the continuous decrease of total productivity of SEKAP, Ant,,,,, 
except for the years 1990, and 1993, where 0it,,, was increasing, due to similar increases 
of one or more of the partial productivities of labour, materials and general expenses. 
SEKAP should try to lower all inputs, especially general expenses, by trying to lower 
either their prices or their quantities used, or both, or try to buy those inputs at the same 
price but with better quality, so as to improve their quantities used. 
We finish this section by stressing the importance of the inter-relations that exist between 
the partial productivities and the changes of the input mix, OQ3 / OQ;, and their effect on 
the firm's total productivity. 
OQme 
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6.6.4. Changes of Unit Costs (Partial and Total) 
We know from theory that input and total firm unit cost changes, ik; and Ak,,,, a,, are 
influenced by both input price changes, Aq; and their productivity change, On;: 
07[i = 
Dye 
or Oki = 
A4 
and Aki Ani 
Aktotai Oqtotai 
Ontow 
If we take into consideration the fact that input price changes are determined by external 
factors of the external environment of the firms (i. e. their suppliers), then we realise the 
importance of partial and total productivities in the determination of the firm's total unit 
cost, which influences all other variables of the firm, gross profit, net profit, profit margin 
etc. 
Thus, from table 1.20 (Appendix 4) we could the following: 
In 1986, total unit cost, Ak, o, a,, increased by 26%, and this was due to both, an increase of 
input prices, Ogt. wct, by 13% and a 
decrease of total productivity, Ont.,,,, by 10,24% (from I 
it became 0,8975). Similarly, in 1996, total unit cost increased to 4,40 (340%), and this was 
due to both, an increase of input prices to 3,4816 (248%) and a decrease of total 
productivity to 0,7900 (-21%). 
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More analytically, we could say that only the capital unit cost, Akt, increased at a lower rate 
than its price, Oqc, because only the partial productivity of capital, 0, with only two 
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exceptions, in 1990 and 1993, was improving (increases) during the examining period 1985 
- 1996, especially after 1990. 
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Consequently, the production unit cost and the firm total unit cost were increasing at a 
higher rate than their price changes and the production's and firm's productivities were 
falling too. There is an exception for the years 1990, and 1993, where total productivity was 
increasing (due to the increase of partial productivities of all or some inputs) and thus the 
firm total unit cost was increasing at a lower rate than its total price increase. 
As far as input prices were concerned, the biggest increases came from the price of general 
expenses and labour inputs and the smallest increase came, first, from the price of materials 
and, secondly, from the price of capital. This was due to the fact of the lowering of the 
European inflation rates (because most of the materials come from Europe), the lowering of 
tobacco prices internationally (due to high levels of supply) and the lowering of interest 
rates (due to the anti-inflationary policy followed by the Greek government from 1990 
onwards. 
b, 6.5. Chan es of fitability levels 
The model was designed to produce productivity changes and profitability changes. It 
produced three kinds of profitability measures: the net profit before interest charges and 
taxes, NPbi, the return on investment, as NPb,,; / Total Assets, and the Shareholder Value 
Added (SVA). 
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In the following table the figures of the firm's total productivity are compared with these 
measures of profitability: 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
A76tal 1 0,897 0,890 0,859 0,774 1,089 0,972 0,993 1,0528 0,880 0,906 0,790 
SVA - sc3652 L394409 411332 -1.899998 22210-2 -7287Th -336341 345236 -1251.441 -1: 087267 489168 
ROI 0,004 0,037 0,087 0,128 0,007 0,161 0,127 0,099 0,176 0,053 - 0,059 - 0,005 
ýý,; - 152.014 463.821 766.693 51.497 1.004.07 947.779 1.036.141 1.885.758 702.514 -805.705 -87.474 
We could notice the following. 
An almost perfect match or correlation between the positive or negative movements of the 
firm's total productivity and the respective movements of SVA: 
PRODUCT 
SVA 
1 2 3 
Case Number 
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Chart 14: A time - series analysis of the total productivity (PRODUCT) and profitability 
(SVA) 
That is, wherever there was a small increase or decrease of the firm's total productivity, 
A,, i, a respective increase or 
decrease of the SVA followed. There was only one 
exception in 1996, where total productivity was decreasing (from 0,90 in 1995 to 0,79 in 
1996) whereas SVA was increasing (from -1087267 in 1995 to +489468 in 1996). 
This can be easily explained if we analyse very carefully the micro and macro value drivers. 
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Concerning the micro value drivers, firstly, we see that the firm's total productivity was 
decreasing by 21% and this led to an increase of the company's total unit cost of 100%, 
from 3,49 in 1995 to 4,40 in 1996 (table 1.20. of Appendix 4). Secondly, we notice from 
table 1.30-Appendix 4, that the increase in gross profit of 3064290 in 1996 was due, 
mainly, (a) to the increase in sales prices (from 3,65 in 1995 to 4,10 in 1996, which 
increased the gross profit by 7350758), (b) to the small increase in sales volume (from 
1,07 in 1995 to 1,10 in 1996, which increased the gross profit by 221847), (c) to the big 
increase in unit (price) cost of goods sold (from 3,26 in 1995 to 3,45 in 1996, which led 
to the decrease of gross profit by -4342019), and (d) to the small increase in the total 
amount (volume) of cost of goods sold (from 1,07 in 1995 to 1,10 in 1996, which led to 
the decrease of the gross profit by -166296). 
Finally, from table 1.5. -Appendix 4 we notice the direction of the macro value drivers: 
(a) the increase in sales revenue (cash inflow), (b) the small increase in capital 
expenditures and the big decrease in net working capital (cash outflows), which decreased 
the "threshold" (minimum or break even point, because, here, cash inflows-cash 
outflows = zero) operating margin, p',,,,,,,., from -0,06 in 1995 to -0,19 in 1996, and (c) 
the increase of the incremental operating profit margin on incremental sales, p, ', to 0,55 
in 1996, were well above the "threshold" margin (break-even point) of -0,19. 
The same pattern, more or less, occurred with the other two measures of profitability, 
ROI and Net profit before interest and tax (EBIT or NPbU; ), but not with the same perfect 
match as that of total productivity and SVA. Especially net profits did not match with the 
movements of total productivity for some years, as for example in 1986,1987,1988, 
1992,1995 and 1996. This was probably the effect of different accounting procedures 
followed in all these different years by SEKAP. 
The final point that we must make, is that when comparing total productivity with the two 
profitability measures ROI and especially SVA, we very clearly see how important total 
productivity is in influencing the total profitability of the company. The Executive 
committee of SEKAP was also very astonished with these results. 
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6.6.6. SEKAP's Executive Committee final opinion 
SEKAP, in all these years, especially from 1989 onward after the use of the `business plan' 
software, was using financial planning as the basis for its strategic planning process 
(especially the evaluation of alternative strategic options). Thus, SEKAP used, as its major 
objectives, financial ratios (short term and long - term) taken from its financial statements 
(Balance Sheets and Profit and Loss accounts): annual net profits before interest and tax, 
annual net profits after interest charges and before tax, return on investment (ROI), as the 
only long term objective, and all other known financial ratios used for liquidity, 
profitability, performance and capital structure measurement. All these financial ratios 
were compared against the industry average and against the results of its two major 
competitors: Papastratos and Karelias SA. SEKAP did not use, as we has already been 
explained, any kind of performance measurement system and improvement connected with 
the direction and evaluation of all strategies adopted in the past. 
The Executive Committee of SEKAP was very excited about the new proposed model for 
productivity measurement and especially the Shareholder Value Added (SVA) approach, 
for three major reasons: 
a) 
b) 
C) 
They could have a very powerful tool for evaluating their strategies and, 
simultaneously, using it as a performance measurement and improvement system for 
measuring and improving efficiency and effectiveness through productivity and SVA 
measurements. 
They had a tool that could take into consideration their needs in investment and 
working capital using the discounted cash flow technique and not a simple accounting 
technique. 
They could use this new tool for the compensation of all workers, setting specific 
targets for the total productivity increase of the company and for the compensation of 
the executives, setting specific targets for the SVA increase of the company. 
It is important to note here that there were no critical comments from the Board of 
Directors and the Executive Committee, who accepted the proposed tool enthusiastically. 
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They decided to use the proposed tool as follows: 
Firstly, for the evaluation of proposed strategic alternative options, as a complementary 
tool to the "business plan" tool they already had for the following reasons" (a) they knew 
this tool very well, (b) they could "feed" the new proposed tool with the forecasted Balance 
Sheets and Profit and Loss accounts, as well as with the forecasted quantities, prices and 
values of all inputs from the "business plan" tool they were already using, because of its 
very analytical power it had concerning the inputs of the model, and (c) they did not want 
two different tools for producing the same outputs (i. e. the Balance Sheet, the Profit and 
Loss account and the input's cost structure) probably with slightly different results. 
The new proposed tool could produce, then, estimations of partial and total productivity's 
and the shareholders added value, which will be used for the final evaluation of the 
proposed alternative strategies. 
Secondly, as a performance measurement and improvement tool in the following way: 
As far as the performance measurement aspect is concerned SEKAP would use the 
proposed new tool by setting annually specific targets on productivity and SVA levels and 
connecting them with the remuneration of its employees and its executives. As far as the 
performance improvement aspect was concerned, SEKAP decided to use he model as 
follows: 
The financial function would organise a new department, called "performance 
measurement and improvement" department, which, the first year would use the model in a 
way that would give them the opportunity to understand it better: 
A. They would produce many different scenarios, on a "ceteris paribus" assumption, to be 
able to identify what would be the resultant outcomes of a1 to 10% increase of each input 
- output (sales) variable 
(input price and volume increase, output volume and price 
increase, increase in investment on fixed assets and stocks, increase on income tax and on 
the cost of capital) to the partial and total productivities and SVA, assuming, each time of 
iteration, that all other input variables remain constant (sensitivity analysis method). 
In this way they would be able to produce a long list with all micro and macro value 
drivers of the firm, and their resulted effects on productivity and SVA, so as to be able to 
identify those value drivers that were most "sensitive", and thus important, to the 
improvement of total productivity and SVA. 
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B. Moreover, we know that the real world seldom gives managers the luxury of isolating 
one variable and holding all others constant. More likely, they would invent and evaluate 
complex proposal modifications driven or constrained by technology, demographics, 
regulations, and so on. For example, for a company to enter a new market, a new product 
feature must be added. This might entail extra investment, but it would also help 
differentiate the product in the new market, permitting higher prices, but also adding extra 
manufacturing costs, some of which were fixed. Thus, the net effect on the productivity 
and SVA would be what counted, and the net effect would be unclear without further 
analysis. 
Using the proposed framework meant there was more, not less, to analyse, and it indicated 
us what to analyse, gives a way to organise the effects, and offered a visual interpretation. 
Observing the changes in micro and macro value drivers it could tell management whether 
and how the company's value had risen or fallen. For these reasons the new department of 
the company, apart from using the "ceteris paribus" scenarios, proceeded to the evaluation 
of coherent strategic options and examined very carefully the resulted outcomes in the 
SVA (The method of Deterministic Appraisal). The same examination, or even a more 
thorough one, had to be done by the members of the executive committee, so that they 
become more familiar with the proposed framework and with the respective movements of 
all the value drivers and their effect on SVA. 
This understanding of the value drivers movements would prevent them from using the 
proposed tool as just another variation on "valuation as usual", in which valuation analysis 
would be used primarily to check numbers. 
The greater the familiarity with the framework, the greater the understanding of the value 
drivers' effects on SVA and the managers' purpose would be to incorporate, easier, 
financial insights at the stage when strategies are actually being created (i. e., during the 
strategy formation process). 
Finally, this new department plan to use the new proposed tool for the post evaluation of 
the implemented strategies and inform accordingly the executive committee for taking 
proper actions of possible correction of the 
implemented strategies, in case that the 
outcomes are not as expected. 
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6.7. Summary 
In chapter five we presented the construction of the productivity-profitability 
framework/model and stated its usefulness to the management at the firm level in their 
decision making process: (a) the formulation and evaluation of the alternative strategic 
options, and (b) the evaluation of the implemented strategies through a system of 
performance measurement and improvement, based on long-term productivity and 
profitability objectives. 
In the present chapter we proceeded to the evaluation of the proposed framework/model, 
through the creation of a tool based on this framework. The model's worth was evaluated 
by the top management of a selected case-firm, first, in terms of its operability, and 
second, in terms of its capability to enable them to understand better the relationship 
between productivity improvements and the resulted long-term profitability of their firm. 
The conclusion from this evaluation process is that the constructed tool produces 
sufficient and accurate information base that both (a) supports the strategic management 
decision making process, especially on the evaluation of proposed strategies, and (b) 
simultaneously, creates a performance measurement and improvement system capable of 
evaluating the firm's implemented strategies. This tool is designed to evaluate (before 
and/or after) not only hard assets but also opportunities (through the detailed examination 
of the micro and macro value drivers), so management would be able to add financial 
insight earlier rather than later to the creative work of strategy formation and evaluation. 
Finishing this chapter we could say that our thesis covered successfully its initial stated 
aims of section 1.2. Consequently, we can now proceed to the next (and final) chapter, 
which articulates the conclusions, managerial implications and the limitations of this 
study, as well as its contribution to knowledge and the proposals for further research. 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
CHAPTER 7 
CONCLUSIONS AND PROPOSALS FOR FURTHER 
RESEARCH 
7.1. Conclusions 
1. It has been shown how productivity can be measured at the firm level through the 
construction of the proposed model. 
2. It has been also shown how productivity can be connected to profitability and how 
productivity affects profitability at the plant level. 
a) It has been proved that changes in productivity, On,, and input prices, Oq,, are the 
.. «1., t.. '. 
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b) Changes in unit cost, Akt, which is also equal to changes in the firm's total cost, 
AK,,, divided by the firm's production volume AV (i. e. k, =K), is one of the 
three major determinants of the changes in the firm's average (unit) gross and net 
AGP AGP ONPbu; NP 
operating profit, Ay , 
and or AS 
(see Appendix 2, section 2.3, As AS 
Algorithms 3,4,5 and 6). The other two major determinants are (a) the changes in 
AS 
the firm's sales average price, AV , 
and (b) the changes in the firm's stock 
difference' cost or value (we assume that stock difference' cost, KST, and stock 
difference value DST, are equal: KST = DST). This explains the fact that sometimes 
companies can increase productivity but decrease their profitability, because the 
respective productivity increase is smaller than the corresponding increases in input 
prices or the corresponding sales price or /and sales volume or stock difference 
increases are smaller than the cost increases. 
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3. It has been shown how the proposed productivity measurement model can be 
connected to the Shareholder Value Added (SVA) model, through the determination of 
net operating profit (Nbu; ) or EBIT (earnings before interest and tax), divided by 
t(NPbu; ) 
incremental sales, AS, ( p't = 
The other two determinants of the SVA is the weighted average cost of capital 
(WACC) and the threshold operating profit margin, p't., nin (see section 2.3.4.1. ) Here 
we must notice the following: 
a) As has been explained in chapter five (section 5.2.5.1 and figure 5.3. b) and in 2. (b) 
above, productivity changes, is only one of the micro value drivers that affects the 
macro value driver «operating profit margin», through its effect on the firm's 
unitary cost. The other three are: the input average price, the sales average price, 
and the stock difference cost or value. 
b) In the present economic environment, with severe world-wide competition, the 
companies that wish to excel in all circumstances and compete for the future by 
trying to sustain their competitive advantage are following only one strategy: 
differentiation with the lowest costs. 
To succeed with this strategy, they employ all kinds of tools and methods: Total 
Quality Management, Just in Time, Lean Management, modern costing techniques 
(ABC, ABM, SCM), reengineering, etc. All these methods and techniques lead in 
one direction: Increased quality of all differentiated products and services at the 
lowest cost, in relation to competition. 
On the other hand, the increased competition has led, and continues to lead, to very 
small increased or even stable, prices of all products (final and intermediate). 
Consequently, the major, if not the only one, determinant of the long term success 
of any company, that wishes to compete and survive world-wide, is their long 
term increase in productivity in relation to its competitors (present and future). 
This is their major determinant of their long term competitive advantage. It could 
even be said that long term increases in productivity is the only sustainable 
competitive advantage of the world class companies. 
Under these circumstances it is impossible for companies to ignore productivity 
measurement and improvement during their strategic management process : (a) the 
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determination of company's goals, (b) the formation of strategies, (c) the evaluation 
of proposed strategies, and (d) the performance measurement and improvement. 
4. Now concerning the proposed model and its evaluation by the executives committee of 
SEKAP: 
a) It is suggested that the proposed tool is quite suitable for evaluating alternative 
strategies, before and after their implementation, especially for those companies 
that use as their major goal the long-term profitability. SEKAP should select 
strategies that lead, simultaneously, to both, increase in productivity and SVA. 
The selection of strategies that lead to the growth of only one of the two goals, will 
lead to long term failure. On the one hand, the growth of productivity, without the 
respective SVA growth, will lead to the decrease of the firm's unit cost without any 
corresponding economic gain to the shareholders and the company in general. The 
company will remain, in the long run, short of cash flows and will be unable to 
invest for new technology, new products, quality improvement etc. 
On the other hand, increase in SVA, without corresponding increase in 
productivity, means that companies grow their cash flows and their profitability 
without being efficient and effective. This increase may be due to some factors (e. g. 
government policy) that are favourable to the company now, but when they stop 
their existence, then the company will be unable to increase its profitability. For 
example, SEKAP showed a long-term stability or low decrease of its total 
productivity but it also showed, for some years, adequate increases in SVA. This 
increase in SVA came, however not from productivity improvements, but from 
sales price' increases that came through government regulation. When this 
regulation stops, then competition would take place, and would, definitely lead to 
the lowering of final product prices. This deregulation of the determination of sales 
prices is supported by all cigarette importers, who are mainly multinational 
companies, well organised and working with high efficiency and effectiveness. 
b) The proposed framework could be used as a powerful tool for the performance 
measurement and improvement system of any company: (a) that accepts 
productivity and profitability (SVA) as their major objectives, (b) accepts 
profitability in the context of the Shareholder Value Added (SVA) analysis, and (c) 
that its executives and all employees understand and agree with the concepts of 
both productivity and SVA, as being the major objectives of their firm. 
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c) This tool does not offer much aid to the strategy formation process. It can not 
inform the executives of what kind of competitive strategy (products - markets) 
they should follow. This is an intuitive process that demands no detailed models but 
people with plenty of imagination and a lot of information about the future 
direction of specific technologies. 
The only way that the model could help executives, in the strategy formation 
process, is for the better understanding of the micro and macro value drivers' 
movements. The greater the familiarity with the framework, the greater would be 
the understanding of the value driver's effect on SVA, and the managers' purpose 
would be to incorporate, carefully, financial insights at the stage when strategies are 
actually being created. Furthermore, the better understanding of value drivers 
would give management a deeper insight about the company's core competencies 
and capabilities and their future maintenance or sustainability. 
The present study's contributions to knowledge are: 
1. Its improvement of Gold's model in two ways: 
a) The addition of a third input, the general expenses, the corresponding estimation of 
its partial productivity and its effect on the firm's total productivity. Today, for the 
majority of the manufacturing firms, general expenses have become the most 
important input, more important than labour, materials or capital input. 
b) The connection of Gold's model to the Shareholders Value Added (SVA) analysis, 
because it is a better indicator to the firm' long run profitability. This connection 
gives us, through the use of the micro and macro value drivers concepts, a complete 
understanding of the theoretical relationship between productivity and profitability, 
as explained at the beginning of this section, in paragraphs 1,2, and 3: 
Productivity changes, is only one of the four micro value drivers that affect the 
macro value driver "operating profit margin", through its effect on the firm's 
unitary cost. The other three are the input average price, the sales average price, 
and the stock difference cost or value. 
2. The construction of a detailed management tool for the strategic management and 
control of productivity and profitability based on above 1 (a) and (b) improvements. 
This is the first detailed management tool described in the literature. 
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3. The connection of the Gold model with Value Chain Analysis or the ABC-ABM and 
Strategic Cost Management (SCM). This connection gives more power to the Gold's 
framework and the SVA analysis, because the cost drivers could be used as micro 
value drivers that will lead to better understanding of productivity and profitability 
movements. 
4. The evaluation of the proposed management tool by a Greek company and the 
empirical results that came out from this evaluation process. The proposed tool was 
useful for the managers in the following ways: 
a) It was used for the evaluation of alternatives strategies by predicting the link 
between productivity and profitability changes, as explained above. It could also be 
used for the performance measurement and improvement system of any company. 
b) Finally, it could be used for the evaluation of proposed investment that lead to 
productivity and profitability increases. 
7.2. Managerial Implications 
A. We have proved the positive relationship that exists between productivity and 
profitability. By tracing the pattern of events over a period of time and by recording the 
level of various performance criteria (productivity and SVA), managers, through the 
use of the proposed tool, could link these criteria with all variables (controllable and 
uncontrollable) in the system (the plant or firm), so that conclusions can be drawn 
about the effectiveness or otherwise of past managerial decisions. It is on the basis of 
an adequate understanding of past behaviour that managers can then attempt to make 
predictions about the future and about the possible consequences of certain alternative 
actions (strategies) that may be taken. In this way the model is quite appropriate for the 
formulation and evaluation of the past or future strategies to be made. In the context of 
managerial control of an enterprise, the proposed productivity-profitability model and 
its analytic power allows measures of performance to be ascertained and cost and 
profitability relationships to be understood, so as to lead to the improvement of both 
criteria of productivity and profitability (SVA). 
B. Having constructed the model, based on historical data to explain past behaviour of the 
system and its performance criteria, management could turn to the predictive use of the 
model, and pose questions about the expected response of the system to certain changes 
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that may occur. Some of these changes may be imposed on the system by outside 
factors (e. g., input price increases), some may be the result of management decisions, 
which managers of the plant are in a position to control or influence. The model may 
help to give indications, or to provide explicit predictions, as to how the system is 
likely to behave in the future under given conditions. Three major methods of analysis 
may be used for the purpose of its predictive use: 
1. The method of sensitivity analysis: The proposed model involves many variables 
and inter-relationships. Inevitably, some variables are likely to be more significant 
than others, and the purpose of sensitivity analysis is to establish the extent to 
which various criteria, as well as the system as a whole, are affected by a given 
incremental change of each variable. Thus, a sensitivity table may be constructed, 
where for an incremental change of 1.0 per cent (for example) for each of the 
factors of the model, the possible effect is recorded for each micro and macro value 
drivers: e. g., the partial and total productivities, the unitary costs of labour, 
materials, general expenses, and total unitary cost of the firm, and unit profit 
margin and total profitability of the firm. In some cases the effect would be 
minimal, in others the relative impact could be significant, and this is the purpose 
of the table, to identify the most important variables in the model. 
2. The method of Deterministic Appraisal: In the previous method, it is assumed 
that an incremental change takes place for each of the factors in isolation. However, 
management may be interested in exploring the possible effect of several changes 
taking place simultaneously, such as 10 per cent increase in average wage rates, 5 
per cent increase in certain material costs, and 2 per cent increase in the unit sales 
prices. Thus, an ad hoc analysis needs to be undertaken for an assumed specified 
set of changes to trace their combined effects on the various components of the 
model. Such a set of assumptions constitutes a given scenario, and the 
deterministic appraisal exercise addresses itself to that particular scenario. Various 
alternative scenarios may be explored through a series of deterministic appraisals, 
giving management a reasonably good insight into the behaviour of the system 
under his control. Armed with information about the possible consequences of 
changes in the various parameters that are involved, they may be in a better 
position to anticipate the results and to take corrective actions, as and when 
appropriate. 
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3. The method of Risk Simulation: The two previous methods of analysis are 
deterministic, since both rely on single estimates for each of the variables of the 
proposed model. In both cases it is assumed that changes in question are known in 
advance. There are, however, many circumstances where the possible changes 
would be specified by ranges of values, rather than by single estimates: e. g., 
management, based on its knowledge of the environment in which they operate, 
may be able to state that during the forthcoming year or years labour wage rates are 
likely to increase between 5 and 10 per cent. Here the values of the variables need 
to be sampled from distributions lying within the ranges specified. This is 
equivalent to repeating the deterministic analysis many times over, each time for 
the set of variables sampled from the given ranges, and each time computing the 
effect on any of the required micro and macro value drivers. In this way, it is not a 
single estimate for, say, the effect on total productivity or SVA that it is found, but 
a distribution of values of these two criteria. From such a distribution, the expected 
value and the range within which the resultant value would lie (with certain 
confidence limits) can then be readily computed. 
C. We have highlighted the distinction between the descriptive and the predictive roles of 
the proposed model, and we must emphasize that the latter can not be undertaken 
without the former. Another distinction often of interest to management is that between 
the planning and the control functions. The former is concerned with long term effects, 
the latter with short term managerial reaction to current events. A post operational 
evaluation of the strategies that are currently implemented is essential for planning 
future activities (strategies) of a firm, and in particular the effect on productivity- 
profitability of such factors as : 
1. economies of scale: the extent to which they exist or are likely to develop, based 
on a comparative study of similar operations conducted at various scales, 
2. working methods: the extent to which changes in operating procedures, manning 
and its education, and organizational structure can influence the performance of a 
given plant, 
3. technological innovation: the expected contribution to be gained from new 
processes and the way they can be integrated in the plant, 
4. product mix: the likely advantages to be derived from changing the mix, from 
simplification of the product range, or from its diversification or differentiation. 
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Each of these changes (and many others not listed here) has financial, technical, marketing, 
personnel, and organizational implications. Each may affect the arrays of inputs and 
outputs, the unit cost structures, and the profitability of the firm. These are central issues in 
the planning process, and an analysis of the productivity-profitability components (micro 
and macro value drivers) along the lines described in this study can greatly assist the 
planning team in their task. 
But the very same ingredients of the proposed framework can be valuable to management 
for the control function as well. If appropriate data are monitored on, say a monthly or 
three months basis, the model can be used to produce reports on changes in all short term 
accounting type financial ratios, and especially, on changes in the cost structure, and to 
produce up-dated sensitivity tables and deterministic appraisals based on established 
trends, or even risk simulations run automatically on certain assumptions. The managers 
could direct the deterministic appraisals and the risk simulations to be re-run with fresh 
sets of assumptions, if needed, so that on the basis of the results they could then decide 
what adjustments it would be advisable to make in the short term in the operating 
conditions of the plant. 
D. The proposed «total productivity-profitability» framework aims to close the gap 
between strategy development and its implementation, it is a long-run strategic 
management system, which could be used in the following way: 
a) It could help management to build a consensus around the organization' s 
vision and strategy. Despite the best intentions of those at the top, general 
statements about becoming «best in class», «the number one supplier» or «an 
empowered organization» don't translate easily into operational terms that 
provide useful guides to action at the local level. For people to act on the words 
in vision and strategy statements, those statements must be expressed as an 
integrated set of objectives and measures, agreed upon by all senior executives, 
that describe the long-term value drivers of success. 
b) It could let managers to communicate their strategy up and down the 
organization and link it to departmental or even individual objectives. The 
proposed framework, especially if it is accompanied by some other non- 
financial measures, like the «Balanced Scorecard» proposed by Kaplan and 
Norton (1992,1993 and 1996) or the «Objective productivity Matrix» proposed 
by Riggs and Felix (1983), gives managers a way of ensuring that all levels of 
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the organization understand the long term strategy and that both departmental 
and individual objectives are aligned with it. This could work as follows: The 
firm could set as their long-term objective a satisfactory level of the 
shareholders' value added (SVA), which will be determined by specific values 
of all micro and macro value drivers. These specific micro and macro value 
drivers, which are explained in great detail in chapter five, could be the annual 
(short-term) targets that the firm should reach, if she wants to acquire its major 
long-term objective, the stated SVA. For the firm to reach these annual targets 
it could use specific objectives for each department or even individuals, which 
could be based on one of the two models mentioned above: For example, for 
the firm to reach the firm's target for total productivity (a micro value driver), it 
could assign specific productivity targets for each department or groups of 
individuals of each department, using the «Objective productivity matrix». In 
this way the firm could set, simultaneously, long-term and short-term 
objectives, perfectly connected with each other, and will have the ability to 
control its progress in achieving its long-term objectives, through its 
performance measurement and improvement system (its ability to control the 
micro and macro value drivers). 
c) It will enable companies to integrate their business and financial plans. When 
managers use the proposed framework and the measures of productivity and 
profitability as their long-term goals in their attempt to allocate resources and 
set priorities, they can understand and coordinate only those initiatives (those 
micro and macro value drivers) that move them towards their long-term 
strategic objectives. 
d) It gives the companies the capacity for «strategic learning and feedback» : with 
the proposed framework at the center of its management system, a company can 
monitor short term results of productivity and profitability movements (and its 
corresponding micro and macro value drivers movements) and evaluate strategy 
in the light of recent performance. This will enable them to modify strategies to 
reflect real time learning. In other words, management could get experience 
about the micro and macro «value drivers» of their company and get better 
understanding about their effects on the short and long run company 
performance. They could determine which actions will drive them toward their 
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targets, identify the measures they will apply to those drivers and establish the 
short run milestones that will mark their progress along the strategic paths they 
have selected. By helping to define the key «value drivers» of shareholders 
value added growth and by committing to targets for each of them, the division' 
s managers eventually will become comfortable with the BOD or CEO' s goals. 
In this way the gap between strategy development and implementation closes. 
e) Finally it could be used as the major link between a company' s employees and 
executives' performance and their compensation system. 
7.3. Proposals for further research 
1. It has already been shown in chapter five, section 5.2.6, how the proposed model could 
be connected with the Value Chain Analysis or the ABC - ABM or SCM costing 
methods. However, this proposed improvement of the model needs further elaboration 
and could be taken as a proposal for further research. 
2. When executives create strategy, they project themselves and their organization into 
future, creating a path from where they are now to where they want to be some years 
down the road. In competitive markets, though, no one expects to formulate a long- 
term plan and follow it mindlessly. As soon as a company starts down the path, it 
begins to learn - about business conditions, competitors' actions, the quality of its 
preparations and so forth - and the need to respond flexibly to what it learns. 
Unfortunately, the financial tool most widely relied on to estimate the value of 
strategy- discounted cash flow (DCF) valuation - assumes that the company will 
follow a predetermined plan, regardless of how events unfold. 
A better approach to valuation would incorporate both, the uncertainty inherent in 
business and the active decision making required for a strategy to succeed. It would 
help executives think strategically on their feet, by capturing the value of doing just 
that - of managing actively rather than passively. 
Real options can deliver that extra 
insight (Luehrman, 1998a and 1998 b). 
In financial terms, a business strategy is much more like a series of options than a 
series of static cash flows. Executing a strategy almost always involves making a 
sequence of major decisions. Some actions are taken immediately, while others are 
deliberately deferred, so managers can optimize as circumstances evolve. The strategy 
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sets the framework within which future decisions will be made, but at the same time it 
leaves room for learning from ongoing developments and for discretion to act based on 
what is learned. In this way strategies can be considered as «portfolios of related 
real options». Since our model uses cash flows for the estimation of SVA it is possible 
to connect it with the real options model for the better evaluation of proposed 
strategies. This is a very interesting proposal for future research. 
3. It would be very interesting to examine the operativity of the proposed model under the 
Neural Networks method and logic. This could be quite challenging, because we 
have already have all the necessary analytic data for inputs and outputs that are 
required for the construction of a neural network. If the neural network model gives us 
similar results with our proposed model then it could be very useful to managers for 
decision making purposes, because these kind of models are not complicated and what 
they really need is a simple data base including all inputs and outputs. They have the 
ability to «identify» all possible relationships between inputs and outputs, without the 
use of complicated mathematical formulas (thus the term «artificial intelligence» 
assigned to those models). The more data they use from the past years the better the 
estimated results of the present and the forecasted results of the future (Hanke and 
Reitsch: 1998; Fausett: 1994; Groth: 1999; Sperley: 1999; Dhar and Stein: 1997). 
4. Finally, the model's capabilities need to be extended to include some non-financial 
indicators, measuring the efficiency and effectiveness of a company, that could give 
more information regarding the evaluation of future strategies. In other words the 
model should be changed towards a model like the Balanced Scorecard proposed by 
Kaplan and Norton, (1992), or like the Objective's Matrix proposed by Riggs and Felix 
(1983). 
7.4. Limitations of the research 
The first limitation of our research is the fact that our proposed model has been tested to 
only one company. We have chosen to use a single case study (holistic) research 
method, taking into consideration the specific research questions under study («why» and 
«how» questions), the purpose of the study, which comes from the «descriptive» and 
«exploring» nature of the case study, and the situation where the proposed new 
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«productivity-profitability» framework will be tested and evaluated for the first time in a 
private manufacturing firm, 
Thus, this case is used as an «exploratory» device and as a «pilot» case, in the sense that 
many others could follow, in the manufacturing as well as the primary and service sectors, 
if the proposed framework is proved to validate its «usefulness» to managers of the 
specifically selected case firm. 
However, the generizability and reliability of the research come from all reasons given in 
section 1.3. «Research strategy and methodology» and especially from the two quality 
design criteria of «external validity» and «reliability». It comes also through the 
construction and use of: (a) a case study «protocol» (Appendix 5), which is used for the 
preparation of data collection process in the case firm, and (b) the case study «data base», 
which is the tool itself with all financial data of the case firm for the examining period 
1985-1996 (Appendix 4). 
Secondly, our selected case firm and all its Greek rivals, as we have explained in chapter 
six of our thesis, follow, mainly, a cost leadership generic strategy. Although this could be 
characterised as a limitation to our research, it can not affect generalizability for the 
following reason, which is explained in more detail in chapter five, where the proposed 
framework is analysed: 
Our proposed framework takes into consideration all cost (input) changes (that the firm 
realizes) for the calculation of partial and total productivities and profitability. Thus, if the 
case firm or any other firm wishes to follow a differentiation generic strategy (or both a 
cost leadership and differentiation strategy simultaneously), this will immediately affect 
their cost structure and thus their productivities (partial and total) and profitability 
Thirdly, profitability of operations is assumed to be the main objective of the management. 
Profit maximization may not be a good description of individual decision making practices 
(see e. g. Ryan, Scapens and Theobald, 1992: 45). However, at firm level it is a reasonable 
goal of operation, especially when it concerns the long-run. The improvement of 
productivity has been seen as one means among others for achieving profitability. 
Fourthly, the model is connected to the General Greek Accounting system (GGAS), which, 
by law, is forced to all public and private companies that are limited companies (Ltd or 
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Societe' Anonyme'-S. A. ). Thus, it could be applied to all medium and large Greek 
companies with the exception of public and private banks, which follow a different but 
quite similar accounting system. It could also be applied to small firms, which are not 
obliged to follow the GGAS, if they keep proper financial cost records. It could also be 
applied to any private or public firm that follows the «double-entry» method of record- 
keeping for both, its financial and cost accounting systems. However, the proposed model 
would be very difficult to be applied on enterprises of the service sector, where some of the 
inputs and most of the outputs (if not all of them) are not physical entities. Probably, the 
best way of measuring productivity (efficiency) in such enterprises is by applying the Data 
Envelopment Analysis (DEA), which has been proven to be very successful in measuring 
the relative efficiency of all kinds of enterprises of the service sector (banks, hospitals, 
universities, consulting firms, etc. ). 
Finally, the model assumes that the company follows a straight-line depreciation method 
for book keeping purposes only, for the consistent measurement of its accounting profits, 
its productivities and its SVA in the long-term. However, it could follow any depreciation 
method it wishes for tax purposes. 
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INDEX NUMBERS 
The trace of all important variables of firm through time, is very important if we want to 
evaluate this firm and take the necessary decisions and actions accordingly. The usual 
practice for doing so, is the comparison each variable, at any time period (t), with the 
source variable at a specific period, the so called base period (o) 
Thus, for any variable X (e. g. production volume, total income, etc. ) the index that shows 
the change from base period (o) to the current period (t) is given by the relationship: 
h(oc)-xc 
(l. l) 
xo 
where Xo = is the variable at base period (o), and 
X, = is the same variable at the current period (t). 
Usually, the price of the variable at the base period (o) is considered to be equal to 100, so 
the index could be: 
L]A(o, t> = 
X` * 100= tSX* lo0 X0 
(1.2) 
The indices used above are proper only for the tracing of simple variables as, for example, 
the production volume or the price of only one product, or the quantity or price of only one 
input. 
In practice, however, firms produce more than one product with the use of more than one 
inputs. In this situation, the change of the `total' variable (e. g. products volume or inputs 
volume) from one period (o) to another (t) is impossible to be traced with the use of the 
indices described above in (1.1) and (1.2). 
The basic idea for the introduction of more advanced indices, able to measure the changes 
of composite variables, was the use of weighting factors that could be able to aggregate 
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the simple variables to produce the `total' variable (the composite variable). These 
weighting factors are related either to the base period (o) or the current period (t), and they 
are the prices, which used for the weighting of the volumes of variable, or the volumes, 
which used for the weighting of the price of these variables. 
There are four main types of composite indeces: 
Type of 
Index 
Volume Index (AV) Price Index Ap 
Related 
Period 
to * V, AVc) >= * V. Ap(L) = 
ET. Base Period 
1. Laspeyres - to * Vo ETo V (0) 
Paasche 2 
* Vt 
AV(P) = 
Z, 
App) _ 
ET, * V, Current 
. EZt*V EZ*V, Period (t) 
EZ, V, Y, To V, EZ, * Vo EZ, * V, 
3. Fisher * AV(F) = * Ap(F) = EZo*Vý EZ, *Vo EZo*V EZo*V, 
EZ *Vr 
where 
To+Ti 
T= AV(E) = 
ET, *V 
where V 
V+V, 
= ý(ý) = 
4. Edgeworth 
I 
2 EZ *V 
I 
ET *V 2 
- 
- 
Where: i= price 
V= volume 
o= base period 
t= current period 
In practice, Laspeyres Index is used more often for the measurement of productivity and 
other variables, because it has the advantage of the stability of the weighting factors, 
which are estimated for the base period (o), only, and remain the same for many periods in 
the future. 
The statistician I. Fisher' proposed two criteria for a good index number. One is called the 
time reversal test and the second is called the factor reversal test. The time reversal test 
is explained as follows: Let Ion be an index for year n based on year 0, and Ino be the index 
for the year 0 based on year n. Then, if Io*I o= 1, it satisfies the time reversal test. The 
factor reversal test is explained as follows: Let P be a price index that shows the change of 
prices from year 0 to n, and let Q be a quantity index that shows the change of quantities 
from year 0 to n. We know that (Price)*(Quantity)=Value. The factor reversal test requires 
that P*Q shall show the change of values from year 0 to year n. In symbols, it requires 
' I. Fisher (1927): «The making of Index Numbers-3rd edition», New York: Houghton Mifflin Co. 
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PQ= -r-- -1- 
Y -po * qo 
where Epo*qo shows the amount of expenditures in year 0 and Ep*q shows the amount of 
expenditures in year n. A check will show that Laspeyres and Paasche indeces and most of 
the other indeces do not satisfy these two criteria. The geometric average index number or 
the so called ideal index number, proposed by Fisher, satisfies both criteria but it is 
difficult to estimate. This ideal index number (IF) is the geometric average of the Laspeyres 
(L) and Paasche (P) index numbers: IF =L 
-*P 
For our proposed framework we could say that: 
GVPP=ij * Vj andGVP=EGVPP=Ett *Vi (1.3) 
Where, 
GVPJ = Gross Value of Total Production of product j, 
Tj= the price of product j, 
Vj= the quantity produced of product j, and 
EGVPP = GVP =The sum of Gross Values of Total Production of product(s) j, or the Gross 
Value of the firm's Total Production. 
So the volume indices (AV) of Laspeyres (L) and Paasche (P) are: 
eVcc> 
Vr 1; GVP; * 
V;. 
V. L1 GVP 
JV;, 
ev(P)vo 
(GPV; IGPV 
V;, t/ V;, 0 
And the price indices (OP) of (L) and (P) are: 
Opcý> = 
Tr 
=: 
GVP j* Tj.: 
To L GVP 0 Tj, o 
Ap (P) _ 
(Tt 
_(GVP; 
/GVPý 
TO 
i. (/I). o 
-1 
(1.4) 
(1.5) 
(1.6) 
(1.7) 
According to the relationships of (1.3) the change of Gross Value of total Production 
(GVP) is equal to: 
GVP: Ei. *V;, ý y,, *V, r * 
Erj, r *Vj,  
GVPo ETj, o* V,, o ETj. -* V;. o ETj., * V;. - 
Y, pn * qn 
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Thus GVPt EZ, t* Vi, t* E, rj, t* Vi, o 
GVPo Ez, t *Vj, o Eij, o *Vj, o 
Consequently we have: 
GVPt 
= OGVP = AV (P) AP(L) GM 
The same relationships can be used for 
Kj=qj*Qj and K=Eq3 
Where: 
(1.8) 
(I. 9) 
So the volume indices (OQ) of Laspeyres (L) and Paasche (P) are: 
OQM = 
Qý 
=E Ki * Qi., 
(1.10) 
Q,, LKo Qi.,, 
(Ki/Ký -1 (1.11) Q` E OQcP> 
Q;. ºlQ;. ý Q. 
and the price indices (iq) of 
(L) and (P) are: 
r q(L) = 
4r 
=E 
Kj * q1, 
qo LK qi. 
q (K; /K)r Aq(p) =r_ [EI P qi,, / qi, o 
(1.12) 
-1 (1.13) 
According to (1.9) the change of total cost of inputs is equal: 
Kr y4;, Q, Ygj. r*Qi. r *Egi. 
Egi. r*Q;, r *Eq;. r*Q1. AK=Ko=Eq,,, *a-aEq; o*Q; o Eq; r*Qj. o Eq; "r*Q;. o 
Eq;.,, *Q;.,, 
Consequently we have: 
K= total cost of inputs 
Q= the price of inputs 
Q= the Volume of inputs 
Q, 
xý=AK 
=eQ(P) *oq«> K. 
Thus, AQ(P) = 
AK 
Oq(c) 
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MATHEMATICAL RELATIONSHIPS BETWEEN 
VARIABLES USED IN THE PROPOSED FRAMEWORK 
AND THE SPECIFIC COMPUTER MODEL FOR SEKAP S. A. 
2.1. List of Symbol! SLJ 
v 
GVP 
K 
K,, 
KF 
KA 
KGs 
KST 
DST 
S 
GP 
NP 
UI 
TA 
NPb,,; 
SF 
EC 
BC 
TC 
CL 
Total Production Volume 
Gross Value of total Production 
Total Cost 
Cost of Production 
Financing Expenses 
Total Other Expenses 
Cost of Goods Sold 
Stock difference Cost (beginning - end of period) we assume: Ks. 1. = Ds. i, 
Stock difference Value (beginning - end of period) 
Sales Value 
Gross Profit 
Net Profit 
Unorganic Income* (Unorganic Revenue - Unorganic Expenses) 
Total Assets 
Net Profit before Unorganic Income and Financing Expenses 
Shareholders Funds 
Equity Capital 
Borrowed Capital 
Total Capital 
Current Liabilities 
Unorganic Income: Income gained by the firm from activities outside the scope of the business (e. g. sale 
of scrap materials or of an old unused machine. 
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FA : Fixed Assets 
CA : Current Assets 
Vi 
Ti 
Volume of Product j 
Price of Product j 
qj : Price of Input j 
Q Volume of Input j 
GVPJ : Gross Value of Production of Product j 
Kj Cost of Input j 
WACC 
or k 
ke 
kb 
T 
I 
D 
le 
Weighted Average Cost of Capital 
Cost of equity Capital 
Cost of borrowed Capital 
Cash income tax rate 
Annual new Investment (or capital expenditure - CE ) 
Annual total depreciation of fixed assets 
2.2. Definition of composite variables 
N Elmo 
Composite Variable 
L Cost of Goods Sold 
2 Total other Expenses 
(Administration + Marketing + R&D + 
Depreciation + Financing Expenses) 
3 Sales Value 
4 Gross Profit 
5 Net Profit (before Unorganic Income and 
Finance Expenses) or EBIT 
6 Net Profit before Tax 
7. Total Assets 
8 
9 
Gross Profit Margin 
Net operating Profit (before Unorganic Income 
and Financial Expes) Margin or p', 
Definition 
KGS = Kn + KS7' 
Kn =K-K,, =GP-NP+l1I 
S=GVP - DST=GVP - KST 
GP=S-KGS=S-K+Kn- KS-1- 
NPbu; =GP - KA + K,: 
NP = GP - Kn + A=* KA=C; P-NP +l ll 
TA=FA+CA=SF+BC 
GP/S 
P', = NPbW /S 
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IQ Net Profit Margin 
11. Return on Total Assets 
12 Return on Shareholders' Funds 
13. Sales Turnover on Total Assets 
14 Sales Turnover on Fixed Assets 
15 Sales Turnover on Current Assets 
16 Capital Structure 
17. Total Capital 
Orzj == Um . 
OQj OQi 
2.3. Algorithms used for the proposed framework 
1. AV , 
OQi 
_A. * 
(OQ) 
(zQ-) 
where i, j, = input resources 
NP/S 
GP / TA or / and NPhu, / TA 
NP/SF 
S/TA 
S/FA 
S/CA 
SF/TA 
EC+BC 
Anj 
.. 1,... A 1_. OK«, idi pKj = anu ciKj=- , 2USU cýKýoýei = AV Onj 
3. 
AV 
A(GP) 
- 
A(S -K+ KA- KST) - 
AS 
* (S) - 
(AK) 
* (K) + 
AKA 
*( 
KA )_ AKs r*(KI) 
AV AV AV (GP)o AV (GP)o AV (GP) AV ((; I'),, 
4. A(GP) 
_ 
e(GP) *. 
AV 
AS AV AS 
5. A(NPb. i) 
- 
A(GP-KA+KF) 
_ 
A(GP) 
* (GP) AKA * (KA) + 
AKI (KI) 
AS AS AS (NPBA)o AS (NPBA)o AS (N NA). 
6. A(NP) 
_ 
A(GP-KA+A) 
- 
A(GP) 
* (GP) _ 
AKA 
* 
(KA) 
+ 
AA 
* 
(A) 
AS AS AS (NP)o AS (NP)o AS (NP),, 
7. A(GP) 
_ 
0(GP) * 
AS 
8. 
9. 
10. 
11. 
L(TA) LS L(TA) 
L( NPe. i) - 
L(GP- KA + KF) 
- 
L(GP) 
* 
(GP) 
_ 
LKn 
* 
(KA) 
+ 
LKr 
* _(K) 
A(TA) A(TA) L(TA) (NPbue)o A(TA) (NPbui)o A(TA) (NI 1) 
A(NP) 
_ 
L(GP-Kn+A) 
- 
A(GP) 
* 
(GP) 
- 
AKA 
* (KA) + 
AA 
* (A) 
L(TA) L(TA) L(TA) (NP)o L(TA) (NP)o A(7A) (NP) 
A(TA) 
_ 
A(SF+BC) 
_ 
0(SF) 
* 
(SF) 
+ 
0(BC) 
* 
(BC) 
0(NP) 0(NP) 0(NP) (TA)o 0(NP) (TA)o 
OS e(NPbw) * 
AS 
A(TA) A(TA) 0(NPb, i ) 
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12. A(TA) A(CA + FA) A(CA) * (CA) + 
A(FA) 
* (FA) 
AS AS AS (TA). AS (TA). 
13. A(SF) 
_ 
A(NP) * 
A(SF) 
A(TA) A(TA) 0(NP) 
14. p 't = 0(NPbut AS 
15.11D1 
. f_ AS , 
16. ACAt - OCLt Wt = 
17. 
Pt, 
18. 
ASt 
(ft + wt)k 
(1- T)(1 + k) 
WACC or k= TC 
*6+ 
TC 
* 
19. 
SVA = 
(pt'-pt'mp)(1-Tt)OSt 
k(1+k)`-' 
kb 
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A. THE CONSTRUCTION OF THE COMPUTER TOOL FOR 
THE ESTIMATION OF PRODUCTIVITY CHANGES AND 
THEIR EFFECT OF THE PROFITABILITY OF SEKAP S. A. 
1. Estimation of the change of the total production Volume, AV. 
The estimation of the change on the total production Volume, AV, was based on the 
following formula (Laspeyers index): 
AVL = 
Vt 
_ 
GVPI 
AVi 
Vo L GVP o 
where, 
GVP = Total Gross Value of Production 
GVP; = Gross Value of Production of product family i 
= Final products grouped in `families' according to their brand name: 
=1: Cooper family 
= 2: GR family 
=3: Exported products 
= 4: Various small brands 
and V= 
(V 
Base year (o) : 1985 (V 
The values of GVPo and GVP;, a were estimated as follows: 
GVPo 
GVP;, o 
Total Sales (So) + Finished and Work in Progress Stock difference 
(EOKST)o =ESi, o + (EOKsT, i)o 
Sale of i (Si)o + finished Work in Progress Stock difference cost 
(AKST. i)o = (Si)o + (OKST, i)o 
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2. Estimation of input quantity changes, AQ 
The estimation was based on the following formula (Paasche Index): 
0K, 
Oq' 
where, 
J 
J 
J 
J 
1: Materials, K. me. 
2: Labour, K. lab. 
3: Capital, Kc 
4 General expenses, K. ge. 
2.1. Estimation of input cost changes, AKA 
'14 
a. OK. me. 
b. 0 K1ab. 
c. OKc. 
d. AKge. 
=A (Km, raw material + Kam, auxiliary materials + Kpin. packaging 
materials + Ke, purchased energy) 
Source: Costing accounts 
=A (Kwl, wage labour cost of production + Ksl, labour cost of salary 
paid personnel) 
Source: Company Payroll records 
=A (Kdep, cost of depreciation + Kint, cost of financial cxpcnscs plus 
interest changes) 
Source: Costing accounts, financial accounting amounts 
=A (Kge. p, cost of general expenses of production + Kge. am, cost of 
general expenses of administration and marketing) 
Source: Costing accounts, financial accounting amounts 
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le 
2.2. Estimation of input price changes, Aqj 
'1 
2.2.1. Estimation of material input price changes 
E(Kme, i) 
*0 ýý ", 
Oqmý =q (Kme), 
where, 
i= 
1 
I raw material, m1 
2: auxiliary material, m2 
3: packing material, m3 
4: purchased energy, e4 
i= 
i 
The estimation of the price changes for the four categories of materials has been done as 
follows: 
a. Raw materials, 'qm1 =Et gmi, i 
where, 
i The corresponding leaf tobacco category 
1: domsetic leaf tobacco, m 1.1 
2 imported leaf tobacco, ml .2 
1= 
1 
and 
Oqml. i = 
Kml. l * Oqml, i, where 
Agml. i = 
gml. i t 
and 1Tkmi o (gmi. i)o 
the weighted factor for ml 
b. Auxiliary materials, Agm2 =E Lgm2, i 
where, 
i 
1 
The auxiliary materials 
1: chemical substances, m2.1 
2: cigarette papers, m2.2 i= 
i =3: cigarette filters, m2.3 
KA M- 
Km2 0 
Km l .i 
Kml 
)., 
* Ogm2, r where 09m2. i = 
(9m2. i)t 
and (gm2. 
i)) 
Km2. i 
1im2 
is 
is 
and 
Ltgm2. i _ 
the weighted factor for m2 
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c. Packaging materials, igm3 =E 
OQm3, i 
where, 
Packaging materials 
i1: packaging paper, m3.1 
i 2: packaging carton, m3.2 
Km3. i 
and Lgm3. i =K M3 0 
*L gm3,1 , where 
(gm3. 
i)i (Km3. i Oqm3. i = and is (qm3. 
i)O Km3 
), 
) 
the weighted factor for m3 
d. Purchased Energy, igma =E Ogma, i 
where, 
m= Purchased energy 
1: purchased petrol, m4.1 
2: purchased electricity, m4.2 
(Km4. i) * Anmd. An-,. - 
(qm4. 
i 
'i Km4.1 
1 
and 
Ligm4. i - L-a%J"AA- ,., wnere ýý... ý - ana is Km4 
0 
(gm4. 
i)O Km4 
0 
the weighted factor for m4 (purchased energy) 
Source: Costing accounts 
0 
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2.2.2. Estimation of labour input price changes 
The Estimation was based on the following formula: 
Oq. rab. = 
E(Klab. i) * Agrab,; 
(Klab)o 
where, i=1: wage labour input of the production process 
i=2: salary paid labour input 
and Oglab. i : Price change index of the labour cost per employee and per 'day' of 
work. In reality, it is an 'average wage' per day, because it includes 
all additional labour payments for overtime work, night shill work 
and work during weekends or national celebrations. 
The values for the 'average wage' per day for both wage paid and salary paid personnel, 
was estimated using the following formula: 
Klab. i 
q. lab, r= N*14*22 
where: 
14 months * 22 days = 300 total paid days per annum and 
N: number of wage or salary paid employees. 
2.2.3 Estimation of the capital input price changes, Aq, c 
Oq, c = 
(Kdep. )o * Ogdep. total, t+ (K 
int. )o * Ag int chargcs, t 
(Kc)o (Kc)o 
where, 
Kdep. 
Kint. 
Kc 
= cost of depreciation charges 
= cost of financial expenses plus interest 
= Total capital cost 
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a. Estimation of the depreciation price changes, DgaeP. tutal, t 
Depreciation charges of any investment is a fixed percentage per year, which, according to 
the straight line method adopted by the company, is applied every year on the initial 
purchase value of the investment. 
In case that no new investment has taken place during the examining period (1985 - 1995), 
then the annual depreciation charges (Kdep. total) concern investment before the base year 
and the deflator should be equal to 0. Consequently the deflator should be estimated, only, 
for the depreciation charges of the new investment that took place after the base year, the 
so called ; 'new' depreciation charges. 
This estimation of the 'new' depreciation charges is applied to all annual 'new' 
investments taken place after the base year with use of different depreciation percentages 
for different kind of investment, according to the Greek Law and with the assumption that: 
the annual 'new' depreciation charges Kdep, t are estimated on the annual 'new' 
investments of the proceeding year (t- 1). 
For the estimation of the 'new' depreciation charges we use following information: 
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Depreciation percentages and deflators 
per investment category 
category 
dept. 
percentage, di Deflators, def 
1.13uilL11110s 0,08 Wholesale prigs inde.. \ In new 
buildings 
Machinery 0,12 Wholesale price for imported 
machinery. Annual statistics book 
code 4.32 
3. Furniture, Office equipment 0,20 Wholesale price for furniture etc, 
and computers Annual Statistics Book - code 2.46 
Vehicles and company cars 0,20 Wholesale price for Vehicles, 
Annual Statistics Book - code 4.35 
5. Other investment (Various 0,10 Consumer Price Index 
research projects, advertising 
expenses for new products, not 
assigned to costs etc. ) 
The estimation of the depreciation price change, Oq, dep is as follows: 
1 (Kdep, i, new)t 
2 (Kdep, i, new, deflated)t 
3 (Kdep, total, new), 
4 
5 
6 
7 
(Kdep, total, new, deflated)1 
(EKdep, new), 
(EKdep, new, deflated)t 
(AQ, dep. new)t 
8 (A9, dep, total)t 
= (Invest., i)t-1 * di 
= (K, i, new)t / (def) t-1 
=E (K, i, new)t 
=E (Ki, new, deflated)t 
= (EK, new)t-1 + (Kdep, new)t 
= (EK, new, deflated)t-1 + (Kdep, new, deflated)t 
_ 
(EKdep, new )t 
(EKdep, new, deflated)t 
(EKdep, new }t 1, /- 
.. ý 1. 
*(09&p. 
I1tW)I _. 
( Kdep, total. of current year 
) t 
(EKdep, new)t 1 
(Kdep, total. of current year)t 
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where 
(EKdep, new)t 
_1 
(EKdep, old)t 
(Kdep, total of current year)t (Kdep, total of current year)t 
b. Estimation of the financial and interest charges price change, Aq, int, chMrgc., t 
The change of Oq, int. charges, t is the product of the change of the interest rates index, Aq,,,,, ra, c,, 
multiplied by the change of the value of money index, 1gvn,,,. 
Aq, int. charges, t = Aq, int. rate, t* Agvm, t 
The estimation of Aq, int. rate, t comes from the following equation: 
(Short Term Liabilities)o * Qq tntst, + 
(Long Term Liabilities)o 
Aq, im rates, t=* Aq. (Total Liabilities) o (Long Liabilities) o 
where 
and q, int. It, t 
The estimation of Oq, vm, t comes from the following equation: 
(Short Term Liabilities)o * 
(Long Term Liabilities)o 
ýq, = Oq, vm1. º+* 0q, (Total Liabilities) o (Long Liabilities) o 
where, 
and 
Aq, 
vm2. t = Oq, dep. total. t 
2.2.4 Estimation of the general expenses price changes, Aq, g,,, 
Q, int. st, t 
Klab. o Klab. o 
Oq,,,,,. ý- *Og. ýab, ý+ *Og. ( Klab + Kme)o (Klab + Kme)o 
= interest rate of short term loans 
= interest rate of long term loans 
ý_ 
(Kge, P)o *Aq, 
Kge, am)o * Og Q Se. am, t q, se (Kge)o 
g, ge. p, ý+, (Kge)o 
where 
and 
Oq, ge. P, c 
Ag, ge. am. t 
= price change of production general expenses = 
= Wholesale Price Index 
= price change of administrative and marketing general expenses = 
= Consumer Price Index 
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B. THE USE OF THE PROPOSED TOOL FOR THE 
STRATEGIC PLANNING SYSTEM OF SEKAP: THE 
CONSTRUCTION OF ALTERNATIVE SCENARIOS 
The long term programming of a manufacturing firm, which determines as its major long 
term objectives the improvement of. (a) its efficiency through the increase of its 
productivity and (b) its long term profitability through the increase of the shareholders 
added value (SVA), demands interference (or actions) on all levels of the company, its 
strategic, organizational and operational level, in such a way that its long term objectives 
will be met. 
The new proposal tool could be used to assist and direct the company in such a way that all 
actions taken in the long rum to have the optimum or best possible result, in the sense that 
all decided action will lead to the improvement of productivity and profitability and the 
attainment of the company's goals. This can be achieved through the evaluation of all 
proposed alternative options and the selection of those which will lead to the highest 
increase in the company's long term productivity and profitability. 
With the new proposed tool, the company can prepare its long term strategic plan by 
constructing different scenarios which will include changes in all or some its variables: its 
product mix, its product's quality, the employees' training status, the production of new 
products and their sales volume and prices, the sales price and volume of the existed 
products, the production volume of the existent products through new investment, the 
exports of its products, the input prices and quality. 
The objective of improving the long term productivity means: the saving of inputs, better 
product mix, improvement of the quality of existed products, continuous training of all 
employees in new technologies and the adoption of total quality management philosophy 
(my produced product is the final product of the next person inside or outside the company 
that uses it), the production of new improved products (to the eyes of consumers), the 
introduction of new technology which increase production or reduces the required inputs, 
etc. All these will lead to the decrease of the company's unitary cost and thus the 
improvement of its profitability. 
The objective of profitability, or better the improvement of the company's competitive 
position, means: the continuous 
decrease of its unitary cost, the increase of its sales volume 
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and prices (sales revenue), less stocks in materials and final products, better investment in 
both fixed assets and current assets, and everything else that increases the shareholders 
value added. In other words, improvement in the company's competitive position mean, as 
we have already mentioned in chapter four, products with better quality and lower prices 
than competitors keeping, however, the profit margin at the same level as its competitors. 
The new proposed tool, gives the ability to the company to produce different «scenarios» 
with the change of all above mentioned variables and finally chooses the one that equates 
the gap between the existing situation and the new decided objectives of productivity and 
profitability. 
The construction of a scenarios presumes the company's decision on the proposed changes 
that wishes to introduce as well the quantification of these changes. As soon as the 
proposed scenario is quantified then it can be very easily introduced on the proposed tool 
and the tool will automatically estimate the resulted outcomes, concerning the productivity 
and profitability. 
The proposed changes that the company should decide about are divided in two categories: 
(a) Changes that take place in the external environment of the company (Table 1.1 of the 
Appendix 5) and (b) Changes that take place in the internal environment of the company 
(Table 1.2 of Appendix 5). These proposed changes can be the same for the whole 
planning period or different periods (e. g. change every year). 
Analytically speaking, the total input variables could be classified in the following groups: 
A. Changes of the plant's production volumes 
For each product family there is the ability of the proposed tool to give as input the change 
of its production volume per year. This change is introduced on table 1.2 (Appendix 5). 
When the production volume changes, &V, are introduced, then the tool is based on these 
production volume changes and estimates the required costs and changes of the costs of 
materials and energy, Ok,,, c, (Table 1.11 and 1.12). Then, the model, estimates the 
corresponding unit costs, 
Ak111C(Table 1.12), and productivity, A7tme, Table 1.14) and 
profitability outcomes. 
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B. Cost changes 
In Table 1.1 the company, must decide, among others, the estimated (forecasted) price 
changes (in %) for all inputs (materials, labour, capital and general expenses). 
Table 1.21, based on the forecasted price changes of table 1.1, first estimates the new unit 
prices for all materials (raw materials, auxiliary materials and packaging materials) and 
energy (petrol and electricity) and then, based on the weighting factor of each one (base 
year 1985), estimates the weighted price change of each material and energy input, Aqnj, as 
well as the total price change of materials and energy input, Aq, nc 
Table 1.22, based on the forecasted price change of Table 1.1, first estimates the new unit 
prices for labour (wage and salary paid), and then, based on the weighting factor of each 
one, KS1 / Kiab and KW, / K, ab, estimates the weighted price change of each labour input 
(wage and salary paid labour), as well as the total price change of labour, Oq, ab" 
Table 1.24, based on the evaluation of consumers price index an the wholesales price 
index, estimates the new unit price changes of general expenses, Aq,,.. 
Table 1.25 estimates: 
a) The unit price change of depreciation expenses, Lq. deP 
b) The annual depreciation expenses of the firm, and 
c) The annual new investment of the firm 
We must give as inputs, in table 1.2, the forecasted (or desired) annual investment' 
increases rates. Then, table 1.24 estimates, with the use of specific price indexes for each 
investment category, the level of annual investment. After that, the same table, with the 
use of the given annual depreciation rates, estimates the new depreciation expenses 
(starting from base year 1985). Finally the depreciation expenses are added to those 
depreciation expenses which concern old investment (before the base year 1985) and we 
have the estimate of the firm's total depreciation expenses. 
One assumption of the tool, for the estimation of total depreciation expenses, is, that for all 
old investment that took place before 1995, 
it is expected to be amortisised during the next 
decade, using a depreciation rate of 10% per year. 
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Table 1.26 first estimates the annual changes of the interest rates for both, the short - term 
and long - term bank loans, and than, the interest rate price change, Agi,, t. 
Table 1.27 estimates the interest charges price change, Dq. int. chages using as weighting 
factors the unit price change of depreciation, Aq. and the unit price of interest rate, Aq.;,,,. 
The estimates of the tables, 1.25,1.26 and 1.27 are used in table 1.23 for the estimation of 
the capital price changes, Aq. c. Finally, the estimates of the changes of all tables 1.23 - 1.26 
are posted to the tables 1.14 - 1.19 for the estimations of partial and total productivity. 
Now, concerning table 1.11 'Cost structure analysis', we must say that the various cost 
variables included in this table are determined as follows: 
a) From table 1.1 it takes the forecasted unit price changes for the materials and from 
table 1.7 it takes the estimated production volume change and based on this change it 
estimates the necessary materials' cost required, K.. 
b) From table 1.25, it takes the estimated depreciation expenses, which are separated to 
those assigned to cost and to those not assigned to cost, as follows: depreciation 
expenses assigned to cost are those concerning investment of categories one and two 
(buildings and machines), and, depreciation expenses not assigned to cost are those 
concerning investment of categories three to five (furniture and office equipment, 
vehicles and company's cars, and finally, others investment, i. e., in various projects, 
part of advertisement expenses for new brands etc). 
c) From table 1.3 (Balance Sheet and Profit and Loss Accounts) it takes the figures for the 
estimated short and long term bank loans, from table 1.26 it takes the estimated interest 
rates, and then, it calculates the future financial expenses (the interest charges) under 
the following assumptions, given by SEKAP S. A.: 
As far as the long term bank loans is concerned, we assume: 
 Each new investment of SEKAP is financed: 70% by the company's own cash 
flows and 30% by long term bank loans. 
 The interest charges of the first two years are capitalized to the initial capital. 
SEKAP starts paying back the loan, on the third year. 
 Each loan's duration is ten years total. 
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 Interest rate is subsidised by the government, for the first three years of the loan's 
duration, at the rate of 50%. 
For the short term bank loans we assume: 
 The interest charges of the first year of the loan's duration are capitalized to the 
initial capital. SEKAP starts paying back the loan in the second year. 
 Each loan's duration is three year. 
 SEKAP is obliged to pay back the loan as follows: at the end of the second year the 
67% of the loan and the third year the rest 33%. 
d) From table 1.2 it takes the forecasted annual change of the wage and salary paid 
personnel's cost and estimates the annual labour cost of each year in the future. 
e) Production general expenses are determined by the desired production volume rate of 
increase. 
f) Advertisement expenses are determined by the annual change of sales revenue, 
g) 
according to the mode that the company uses: 
where dS /dt = rA (t) * (M-S) / M-), S (R. L. Day 1964) 
S= Sales Revenue 
A= Advertisement expenses 
t= time 
M= the `saturation level', or practical limit of sales that can be generated 
r= the `response constant', the sales generated per advertising dollar or Drx. 
when S=0. 
A= The `sales dacay constant', the sales rate at time t of an unpromoted 
product, because of product obsolescence, severe competing advertising 
etc. 
This model has the following interpretation: The increase in the rate of Sales, dS/dt, is 
proportional to the intensity of the advertising effort, A, reaching the fraction of 
potential customers, (M - S)/M, less the number of customers that are being lost, S. 
Administrative and marketing expenses are determined by the proportional annual sales 
volume increases. 
After the estimation of table 1.11, tables 1.12 and 1.13 are determined using the estimates 
of table 1.11. 
Page 221 
ý 
W 
x 0 ? s? w t~n ý W 
Z 
Z 
W 
W 
p 
Z 
ä 
cn W 
w ý w 
ý w 
V 
ä 
V 
ý 
a 
w w U- 
w 
a: 
ý 
Z 
w 
w 
Ü 
o c a . 
w 
¢ 
ä 
ý ý 
U 
Ö I 
ý 
a 
w 
ä 
co 
Cl) 
w ý 
a 
'vý 
c° 
ý 
a W 
d 
a C 
äi w aý[ 
ý 
w 
w 
v 
ý 
Ö 
U 
W w 
u. 
w 
w 
v 
z i w . ä a a U ý 8 r t ä 
0 N ý ý Ut 
ý 
i 
= 
x 
w 
o x z O U 
W 
J 
2 
ý w x 
w o. 
ý 
a m 0 > LL J cn a w ? U V Cý d c j 
U. 6 6 6 6 o 6 o 
C) 
w 
C7 
w 
C7 
w 
C 
w 
7 
w 
C7( 
w 
7 w C7 w C7 
w 
C7 w C7 
z 
w w 0 w C7 
w C7 w C9 w w C7 
w 
C7 
w 
C7 
w Q ý Q ä ä Q ä Q 
o 
a z a 
x U U U I U U U x U U U x U U x U U x U x U x U x U x U 
d = J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a 
J 
a » z z z z z z » z z » z z » z z » z z » z z z z > z 
a ý Q Q ä Q ä Q ä Q ä Q Q ä ä Q Q ä ä Q ä 
ýI 
ý 
ýI 
ýI 
ýI 
ýI 
ý ýI 
ý 
ýI 
ýI 
ý 
ýI 
ýI 
ýI 
m 
co w 
ý ý 
Cl) 
J zgN 
O Qý 
V 
6 
z 
Q 
¢ ä > 
W 
ý w p g 
co 
W 
ý w 
Cl) 
¢ 
ýL 
W 
} 
ý m 
m 
? 
m 
= Ö 
J 
< 
22W 
W cn C7 
Z 
o}c 
w Z 
Ö 
W V) 
D 
º- 
Ö 
> 
ý 
_J 
p 
aC 
a 
r ý 
V1 
w 
ý co 
ö 
ý 
vO 
ý m 
W 
$ } ý 
ý p O O 
oac f- `ý 
ý 
cn 
a 
V 
cn 
LL 
C 
co 
ý ý Ü 
W 
tU 
J 2 
Ö 
Ö 
F 
> 
ý 
ý ý 
LL 
ý 
ý 
ý 
tn 
Q 
" U W 
C7 
U 
m 
W 
> 
U 
> 
W 
Gc 
W 
ý 
ý 
ý Z W w w 
ý 
ý a 
2 
L LL 0 W > cn 
D 
oc U 5 _ 
ý 
at 
W 
ý 
LL ý ý co) m 
i 
ffl ý ý 
m w a 
0 n 
Z 
co 
Z 
m 
Z 
m 
Z 
m 
wW } 
p 
ý 
W ý 
Ir 
a 
W 
a 
W 
S 
W 
ý 
ý O U) a 
Q ý t 
ý 
CL Jz 
ý ý 
X 
w cc 
ä 
ä 
(n 
i 
C7 
° 
~ 
N Ö Ö Ö 
Ji 
Ö Ö 
u 
ý Z ý WV W ý w 
N 
w 
w 
ý 
Z 
Q 
fn 
W (n W cn W cn W 
oc 
uJ 
w a 
LL 
ý 
D 
D O cn W O ýW 
u i W :) O 
p 
(n 
W 
U 
Cl) 
W 
U 
W 
W 
U 
cn W 
U 
Cl) W 
U 
cn W 
U 
rn ý W U' J W z 
O ý- ý 
W 
ý 
1- 
fn 
F 
ý 
º' ý ý- 
W 
n ý » ? ? » ? ? o U 
J= 
C7 
a 
x w 
Q 
a > 
z n. 
wx 
Q x Q a > ¢ a ¢ a 
ýc 
a 
ýc 
a ac a ac a ä W 
w 
C7 
ýZ 
Ü 
0 
= 
cn 
¢ 
j > 
ý w 
> Z ý LL 
O 
LL 
O 
LL 
O 
LL 
O 
LL 
O 
LL 
O 
LL 
O 
LL 
O 
LL 
O O O 
ý ý Ü LL O 
tý 
O 
LL 
O 
1} 
O 
ý LL O 
Lý 
O Ö 
ý ý tý 
O W 
U. 
O Q 
Q 
LL 
Q 
U 
0 W C3 
W 
ü 
W 
C 7 
W 
C7 
W 
C7 
W 
C7 
W 
7 CZ 
W 
C7 
W 
C7 
W 
C7 
W 
'3 CZ 
W 
C7 
W 
CZ7 
W 
CZ9 
W W 
C7 
W 
C7 
W 
C7 
W 
C7 
W 
C7 
W 
C7 0 
W W W a 
Z 
W 6 LL 0 0 - 0 Z 
ý 2 = Z Q 
ý _ = 
Q 
2 
ý 
= Q 
S 
2 = _ 
ý 
ý j 
i 
ý 
Q 
M 
O ý 
C7 
ý O 
Z U U U U U U Ul U U 
J 
U U U 
JJ 
U U U. 
IJ 
U U U Ul! U1J U to U1 UI U Q U ýQ 
W W W 
O 
W 
= 
U Q Q 
Q 
ý 
Q 
ý 
Q Q ý Q 
ý 
a , Q Q 
ý 
Q Q Q Q 4 ý Q Q a ý Q ý 4ý ý U Q üJ ti li C L- 
ý 
D 
Z 
ä 
M 
Z 
ý 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ý 
n 
Z 
ý 
> 
Z 
ä 
D 
Z 
ä 
=) 
Z 
ýd 
=) 
Z 
ýa 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ýd 
> 
Z 
ýd 
> 
Z 
ýd 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ä 
> 
Z 
ýd 
ý 
Z 
ä 
F 
CC 
ä 
ý 
Z 
ä 
U 
M 
ä 
U. 
W 1 1 1 _ (n ö a c 
" 
" 
I 
N 
' 
ý 
ý 
aO r 
ý 
n r to n - .p ý ý ý ý 
ý 
r 
ý dpý 
Or 
r 
N i0 d> f7 
fV 
c7 
N ý p 
el 
r 
r 
(2 1q 
N- ý 
ýýpp 
o 
N 
M 
NN 
N pp 
N 
rr 
ý 
N Ö) N nn 
N 
r 
r 
(0 11 - lp r 
^ 
ý 
^r 
ý 
ý 
r n OD 
(^ 
N 
ý 
rr r 
"- n 
n 
g ý ýy 
to 
I- 
r n o n o 
r 
tp 
ý g 
r r 
r 
' 
ý 
r 
`ý 
fý 
1 11 
n 
0 
- 
r 
r cö 
`cö 
r 
r 
r 
pppr 
GýýOpp 
pnppp 
c 
r 
ýj 
V- 
r 
lp 
1o 
rý 
R 
1t(Lýýý 
N 
)A 
cy 
ý 
C4 
r 
ý 
r 
Uaý} &V 
opt ppT 
to r 
M 
tfSrý 
N ý N 
ý 
O aO aO CnD 
ý 
r ppýý N ýp a0 tp 
r 
^^ 
N N 
ýj 
tO 
r 
NýN r 
N 
ý 
ý n 
r 
co^ n N 
ý 
OS 
r 
ýNýpp 
N 
r 
ý N r N 10 N M tf1 10 10 
ý 
Mpý 
r 
^ 
r 
a (p'ýp 
r 
, It 
1 ( 
N N r' r N 10 
r N 
r r LCCý77 N r r n 
ý 
N co 
ý 
f7 r (V r r {fl r (y tr r r t0 If/ 
ýp 
O) 
r 
r 
aý 
n 
lý 
Q ? ý n 
r 
°° 
uý 
nv 
n 
v 
Iý 
`ý j 
;Q 
ö r 
r 
n aý 
n 
ä M 
( n Cýi b r i3 r i r r . - r N v c +ý ý 
ý n r r IA pý ý! ý 11 IA 
Go cm 
n 
ý ý 
ý 
LLVV 
)A N N ý 
r 
a 
O) 
CD 
pp 
)n 
ý 
r 
N 
^ 
N 
O 
tv- 
r 1 r 
O 
83 
ý 
N 
CnD 
ý 
p pn 
n 
N 
r 
ýýp 
c0 
r ýp 
, n ro 
N T 
ý 
Oý f a0 M 
Q 0 
O N W 
ä 
v 
ä 
0 a 
(1) 
ý w m Y 
O 
Z 
V 
Vj 
Q 
Q 
O 
Cl) 
0 
U 
ad F 
LL W 
CO 
cA 
W 
W 
Z a 
co 
fn 
W U W W /) 
Jm ýp a 
ý 
Z 
a ä W 
(cý7 
o r2 
cr 
p 
:) - 
t 
E F J O Z 
rL 
IL Z 
9L 
p 
ý 
cc 
Z 
ý 
cc m ý 
W 
2 0 LL 
2 
U) 
0 ý 4 
J 
ý 
cr 
D 
O Q 
W fA ý 
Z 
0 
N p ý Y cc 
ý ý fA N a LU 
°0d 
vý 
W 
p' 
2 
W 2 
_ 
-) ý M 
H 
ä 
W 
z = Q 
ä 
Ü X 
LL 
0 
0 
3 ý W 
ý 
N 
W 
> 
W 
Y 
H 
ý 
ý ý 
(1) 
H 
= U Z F- 
p ý 
a 
U. 
ý 
ý z Q 
Q ý Ö ý 
? 
~ ¢ 
oCcn cn 
N ý ý g 
ý i ý 
C7 C7 
z 
y 
º- aý 
ö 
m 
g W 
X 
o z 
> 
W ý O 
ý O D Uý ý 
ý 
z 
tn vý 
ý 
ý W J 0 
ý 
ý J 
Q Q Q Q y Y Y ý W ýý 
fn 
ý 
F- 
J W 
ý 
ý ý 
W 
cn ý 
H 
aC W 
J 
~ 
C7 
ý 
W J Q 
J 
a zý 
J 
a 5 6 1 1 
-1-3 
1 ö ö ö ö ? R öö ý ä ö ö = ý ö ö ý ö ö ý ö 
r aaýQQ oo 
Ngq 
1 
00 2 , 1 CQ fccc0» 
1 
M 
r öý 
Mr 
rn 
n 
n 
T 
r 
^ 
r bbýý 
p 
IA 
r 
oo 
lA 
T 
17 
IA N t7 r ý T 
1p : ii 
r TT 
r 
T 
(7 
T 
(Ný 
a0 
"t 17 
^ 
N 
O/ C 
r 
r 
ý7 
N 
T r 
r 
r 
r 
N 
N 
ý Tn 
ýý 
NN 
r r 
r 
n N 
r 
In O O r T M 
ý 
11! O 
r 
ö r 
i0 
T 
M 
ý 
N Nr 
Al r T N CO r 
r 
N pýo 1l1 ýt 
LO v 
N 
ý 
NT r r r 
r 
r 
ý ^ ^^ 
r 
ýý 
f O CO 
r 
^ 
r 
r 
ý 
(V 
(v 
r 
n 
r 
ý 
er 
(ý 
O 
Tpp 
N 
.d 
01 
T 
r 
fý 
p' 
r 
f9 
T pp 
T 
r r 
rr N 
( ý 
T ((pýý> 
tQN ýp f Q p Q 
r 
r N}p}p 
T 
Of 
r 
N 
a 1 (ý 
r r 
8 pN Ln ( + ý 
(7 
M 
ý- 
t ý f 
Of 
t p 
N 
CeOýt 
ýpý 
'ýtRpý 
1A 
ý 
N 
cý+mSS 
N T 
1D 
M 
cf+ýý 
:ý 
ftcCNý. 
i 
r 
C 
op 
O8f 
01 
cD tp 
W 
ý 
Z 
V 
ýQ( 
c/) 
CO 
OQ ý W 
F- 
w 
ä o ö? 
ä 
w ý ý 
t1 
zý 
w 
ý 
O 
W U) 
W CC Q 
8 Z Öv; 
Zý 
0 
I 
°ý° 
W 
0 
2 
I W wý i w N 
Ü ä 
cý 
0J 
CIO 
O 
ä 
Z 
W 
ZW 
W°C 
W ý 
°c 
ý 
w 
co 
w N F 
O 
ý 
ý ö > 
n ö ý ý ý ö § 
ä 8 
ý 
ý p 
Z 
Ft 
Q 
F- U U t ý a 
ö 
ý 
1- 
cl) 
co 
W ýä 
vWi 
ä ý ä ä 
Z 
W a c oc o c 
pý 
O 
p 
O 
p 
O r O 
p 
O 
M r O) 
Clf 
c0 
r 
c0 
Of 
r 
r N 
1ý a 
r 
lý 
r 
ýy r N 
O ö ö 4 ö N 
N 
r 
C7 ui Of 1 - 0 ö ö ö 0 
Ö N 
O 
Ö ýp 
O 
ý} 
O 
ýýpp 
CO 
NN 
N 
pp 
N 
ý yý ý MM 
M 
. 
S 
. 
N- It N 0 
r 
Ö Cý O Q ö N N M "1 t0 2 
ö O ö ö O 
ý 
0 0 0 0 0 r 0 
ý 
'ý <D af M 
ý ý ý 
N r 
) 
ö ö 0 ö ö C7 C#) W) 00 8 .= O ö c o o 
ý 8 
O 
co 
O n N 
(11 
cO 
ý ý 
C/1 
N 
O 
ý 
O 
w 
r 
O O ö 0 0 M N 
1` 17 
' ö 0 0 ,1 0 
1O1 1 
Ö S Ö C) S üi N n Of ý m CQ $ 8 ö 
ý 
ö ö ö ö d , M lý r ef cp Of 1A 
Ö O ö 0 0 ö 
$ S s 0 ° 8 ý ý ý ý, c o o ö ö It CO 1n N r 0) Q1 N 0 0 q q ö o 
Cp 
O 
ý{ 
O 
N 
O 
p 
01 
n ý ý O ý Or . ý- N 
r, 
o ö ö O ö M v N 04 CIf N ö 0 Q Cý ö ö 
Cfl 8 8 8 rO 
rM 
Of 
p 
1A 
r 
N 
N 
ýp 
CO 
<0 
1ý 
ý' 
fý 
Gp NQ C0 m 
ö ö Q C) Q 
N 0 It 
ö 1Ll ar ö O 9 Cý ö ö 
° 8 8 V 8 R R $ "I F A 
r ö ö ö 
ö ö I N <O ý? C1 N O> ö O C? C? O ö 
r 0 0 O O 
ý 
l; (p 
S 
1A 
co 
11! 
0 It 
r 
Sl 
c o o 0 4 - v r in (D CD O O q 
9o O 
PA 4 
r. 
ö ö q o q . - v rS Ln i: ö O cq q o o 
O O 
S 8 ä ý CIOf O> t0 n cl "r cq 
ö ö Q C0 Q N tA C7 M r 
r 
O 
Q) 
ö Q Q O O 
ý Y 
. -. ~ VVY 
to 
ý 
CO 
Q 
fn 
V) ( /) w 
J 
V) 
co 
co 
t5 
CC ý 
W 
F= p_ p 
C0 
Q 
j U) 
O 
J ý cc cl) w 
t= J 
co 
i Q N 0 4 
x w c 
D UJ 
i= }J- P 
ý ru 
üi J 
H Q U) W 
m 
Z 
° 
W 
O 
w w ý ý ý ý a ý w $ a ý ý ý 
li 
rii i fl 
H 
1 
F- 
ý v w 2 ý v Q W z 
W 
> 
cn Y v 
? 
ý ý 
ý 
°C 
Ö 
w 
J 
ý 
U C13 
ý co S 
ý ý D ý cc ý 
i) U) Cýl 
cc 
w cc cc W 0 ro ý 
Z 
J - O ý F- LL F- LL ý LL 
ý 
LL LL LLJ > ý LL 
ý 
V 
Z 
oC 
ý 
cn 
oC ý _ 
fn a f- 
Cl) 
J 
o 
o 
o 
0 
ý 
Q º- a 0 ý 0 w 0 ý 0 Q 0 aC ý ý - - ¢ - 
o ý 
w 
Cl) 
w = ~ z z 
LL ir 
cn 
O - 
ý 
ä 
ý 
ý 
tn 
W 
V1 
J 
cA 
J 
Y 
O 
0 
m 
Y 
O 
D F. i d W oC W OC C7 Q 
a ac 
I- 
w 
F w F w 
F- 
w 
H w F. .. Q º- w ý 0 cý 
i i p Ö 
, L-1 I ý C7 z z cli z z z oi U) tn (n V) o cn 4 U Q ui F- [I 
9 ^ O1 
I 
N 
N ^ 
W Of 
N 
Ö 
N 
Ö O Ö 
f0 V 
N 
Vj 
O O Q 
h fýp 
f0 no 
Of 
a ä ^ 
r. 
n ýýcp SQ n O O O O 
Q Q QQ 
C-4 n V 2 
Co s 
N 
N of 
Ö 
Ul Ö 7) N 
Ö 
3 
O R 
o " O .. 
N ý(pp NNN 
Ln Ö V) 
O 
W) N 
Ö 
a 
V 
O O Ö O 
' Cl) LO 
U fl 
fV 
ä 
n 
"( !! D 
Q 
x 
[: 
N 
M 
<p 
1D 
Ö 
N 
Ö 
N 
Ö 
N 
Ö 
I 
tB N l V 
C. Ö Ö O 
D; r g 
Y 
8 ;z 
d 
G 
O 
G 11 
q O q Ö 
C l 
1 0 ý ö 
e7i a n 
L 
in N 
o ö ö ö 
4 _ O ^ 4 9. 
ýQýf 
I v 
. - 
n 
o d 0 
CD 
pNp 
tý 
Of 
Cý 
l0 
L6 
c' ý 
P 
n 
N 
p 
ý! r -1 
C; 
^ 
ýpp 
ý 
O O O O 
Ö 
N 
OOff 
n 
N 
Qý 
N O 
nn 
n 
Go LO 
^ 
I 
ý^p 
I r 
ýiýfff555 
Ö 
O O 
N Ö 
N 
fD 
ö ý ý 
Q 
V 
;z N CR N c; 
N v 
C 
< 
z 
t 
m 
v! 
w 
ý U 
Z Ü 
> 
w !! 
¢ 
`L CC 2 
= 
(f) 
W (r} 
W m 
w0 
c 
m J 
M 
p < O WO Z a 
Cl) 
Q 9 
Q 
w d 
Lu (r W 
N « 
ä äi ä zz _ ý ý 
ä rz zr ý 
Ö 
~ 
Ü 
v 
~ 
ý 
i ý 
ý 
LL 
O 
ö 
O 
jig + 
ý 
¢ 
°C ? Ziä 
¢ w g 
o 
co z 
ý 
> O 
är 
o 
ä ý 
ý W ý 
w g! ý c7 c7 z ý 8 > w ¢ 
a 
co ý J 
Qa 
ý 
1- 
U w w 
ý? O 
8 
w ä 
U < in Q ý 
ý 
a ic 
0 
x 
LL1 
co 
z 
LU 
JO UJ 
w 
Z 
C7 
O W Wý Cl) Cl) CC 
ý co W 5) 
OW 
Ö Ö 
Q 
ý 
ý 9. = 
Cl) Z co 
i 
W 2i w w 
w 
¢ 
a: ý ý 
O 
ý ý 
Ö W ¢ 
ä 
"' ý -j 
o C 
C. ) 
o Co C 
ZZ (L w ý z z ý 
_ 
ä 
_ 
äw Ö Ö Ö 
º- 
uý H cn H co m aý 
ý 
ý 
O 
ý Ö ý Ö ý Ö ä r ý N O Ö O Ö r 
M N 
1 
M 
O O r t0 ý 
M M M 
Yý O 
c0 
Ö 
M 
O 0 - a0 
LO N 
Y 
c J ý tN0 
C7 
ý V O 
N 
OI 
d 
O Ö Ö Ö r N Ö Ö Ö Ö Ö 
11 
A co 
ý r 
N d 
r 
Ö 
O 
O 
C7 
ö co r cri o Ö 
Ö r O 
"- O r r 
C9 ap 
N 
ý(yy 
Q/ 
n 
CD 
- 
N 
0 CA 
t7 
r of ýp 
0 
t7 
r 
0 
aa 
O 
0 0 
CD 
N 
Of 
N 
4 
O 
Cn 
w 
0 
Qý 
Ch 
CO 
o r 
ý cc P, 
1ý 
N 
1 0 l ý 
0 ° Qý 
Nýý 
op 
V_ 
O Ö 
8 
Ö 
ýp 
07 
Ö Cro 
ý 
rj 
Cl 
oOD 
Ö Ö 
Ö 
Ö r`ý 
O 
n O 
r 
N 
to 9 
O r 
M N 
° CO - 
O cpo4ýýýý 
ýs 
N Ö 
cn 
Cl 
eý 
Ö 
tp 
Ö 
pp 
r 
N 
CV 
n 
Ö 
Cl) 
Ö Ö 
C') N 
r' aD 
W ýf7 
C7 
r 
O 
ý 
n 
N 
O 
07 
QQý1 
iýl 
V Ö Ö Ö Ö N O 
CND 
O Ö 
cm 
Ö r ý 
O 
r 
r r 
r 
c7 
Cp f'ý 
OD NNN 
r 
N 
ggQqfff 
Ö Ö 
ý} 
Ö 
Cp 
Ö 
CrD 
pý 
C7ý 
O 
^ 
t0 Cý 
OD 
C 
O 
ý N 
O 
N 
Ö 
r 
r 
r r r r 
r 
tý C7 ý} 
CV 1! 7 
ttý000 
F F O 
9 $ o Ö C" ö Ö r o Ö ö rz Ö Ö 
t 
Ö ý Ö ý r O r g 
CO 
co 
N cccýýýrrr 
{Cýp 
Gý Crý 
^ n n r N 
N 
O Ö O 
Ch 
Ö 
N O CNO 
0 
t0 
0 
ý 
Ö . 
ý- 
Ö 
O 
O 
N 
Ö O r N 
N 
CO N§ 
N M 
pyypppýý 
I 
ýý{{ .. ýý}} 
qq QQpýý tp aa N op 
sf ý a 8 ýp `cQi p ö pp 0 p ö p ö aapp R S ýp C'O Of <D 
N 
CO 
00 
ý 
. - 
N 
CD 
- 
pp 
ý 
C 
, 
N Cy cyý ýOý 
1ýO 
9 
` 
O O . Ö r ý- r r Ö O Ö r 
I 
M CO NN 
ý 
W 
m 
W 
ý o 
J 
O 
J 
0. I 
if 
1 w 
J d 
W 
=1 
O p 
O 
> 
C7 > , Z 
ý 
V 
0 
V 
O 
Z 
ý -J O O 0 
a 
LL a 0 0 (7 
`"ä 
ý ý7 
Z Ö 
ý 
J ý Ö 
0 oa 0 
W CC W Y 
p 
ýp a > ý Z 6 Ü > O Ü 
LL O 0 (0 Z O O 
m W U, -. 
ý ý7 
z 
8i ý ý 
a 
D Ö w 5 W a 
O 
= W 
Z 
Ö 
W 
W OO[>ýý 
ZZ 
O 
ý d ý ä ö 
w 
ä Ü C W x 
Z 0 
Z z ý ý uaum>Ö 
ä ? ý ý ö O Z Ö O 
7 
Z O 
ö 
ý 
w 
Cl) 
i- 0 > 
OWýc7a 0 Q a WU a I (W7 = Ü W 3 
W 0 
z 
o 
cn cn 
U) 
O N 
c9cnLL 
äzw ¢ a 
a 
m 
cn O ý cn W N w 
0 
a F -j o 0 Ü s > 1D a v 
t 
U 
ý 
v cý 
º - v 
W = LL 0 
z a } 
> 
Cc) 
> 
O 
O 
m c7 mOm' Výa j 
O 
cn 
a 
O 
O 
m (n z O 0 
O 
'v) 
0 
cn 
} 
C7 
W 
O 
0 
0 
ý 
ý W C7 O 
Q Ü 
J 
ä ä ä 
J 
° 
J 
ä ä ä ä 
Z J 
ä ä 
Z ä 
O 
O 
O 
LL 
m 
} O WH Cn 
m 
LL 
CC 
}OCn Wý Q J 
LL } 
J O W Cn ý LL a 
i 
- 
O ý m m 
LL 
s 
> J O w m U) 
= U 
0 Ir 
a 
w 
a 
2 
ý 
cc 
0 0 
W 
a 
2QJ 
LLý OQ 
W 
a LL g ý 
W 
a 
Ö LL 
m 
ý 0 a 
Ö 
0 
Ö ý X QxäÖ 
ý 
x x d ý 9 ýS ¢ ý x 
¢ ý 
a r U C7 w > W C7> C7 w > U C t i > C7 w 
'- 
I 
N 
N 
crp ý ^ ^ ýMy cp 
11 1 4 - 1 
N 
T tp 
^ 
cQ 
ý 
T rz 
l A T 
dV' 
00 T Q) r 
1 
O 0 
T r 
r O r T T 
r 
r ý ý 
jjPyy 
(V 
ý 
r r r 
T 
v u 
T T 
T 
r 
Ü 
C 
Y Y cc E cc 
W 
2 
w CO 
v 
i i 
(n 
i 
cn ý F ý ý ý 
p H 
LL 0 
ä 
0 
ä ý O ä 
sL D ý 
cc: 
ä 
cc 
LL 
ä 
Sý 
ý 
5. 
ý 
m 
N 
m 
U) Ö 
o 
uj 
g g 
ý cr ö 
ý r O O c 7 Q a ý 
T 
29 
ý 
2 
ý 
ý 
n 
ý 
co 
ý 
ýl 
N ýýpp 
N 
T 
N 
n T N ý`ýQ 
n T 
N 
T 
T N 
ýýýtft 
M pN o 
tO 
M 
f'7 
OD 
^^ 
N 
N e} 
N T 
n 
T 
to 
T 
T 
Of 
n 
r r 
r 
T M `ý ö 
ao 
i+S 
T n CO 
T 
n 
Qr 
1f1 v r 
n 
c 
r T 
T 
tp 
ýp 
25 ý 
N 
ý N 
n 
co 
r 
T 
O r r 
T N r 
0) 
r IA 
w 
T 
N 
T 
T T 
ý 
jymý 
T T 
T 
T öýi 
r 
g 
T 
ti ü 
T 
T 
CY 
M ^0 
t 
T 
T T 
r M 
17ýýý 
`' 
T 
° 
T 
n 
N 
c0 
rn 
r 
N 
OD 
N 
n 
Ifl 
N 
(ý 
O 
N 
N 
g T 
r 
n T 
T 
oö ý 
1A 
T 
<o n 
aý n 
N N 
Of 
n 
Of 
N 
8 
ý' 
h r 
9 r r 
ýTp 
Öt 53 
Ö a 
(q ýt 
CO 
cq 
N 
M 
Oýf r 
r 
t0 
r 
T 
r 
Ly 
T 
r 
°' 
o i: 
a N 
ý 
Q T i T 
p p 
T 
T 
Ö 
l0 
n 
eh 
r 
T w 
M 
eY 
_. Q 
ý 
a 
(NýJ 
ýO 
r Ö 
r 
N 
r 
^ 
v T 
n T 
r 
a 
iF 
cc 
J O J U 
Y 
cc 
F- W ý 
a: 
ý h- r 
ý 
w - 
cc 
ca 
ui v ö 
z 
w 
Fx 
z 
w ý ? Fr It Lu 
w v ö w w y a 
a 
W t w ý 
w G G Z ä 
Cl) J J y N W ý J O° °° W 
-ý ý Wa Wa ý 
2 
ý 0 0 ac ý 
ý 
w w ý ä Ö ý > 
ac s Q ä 
ý p ° ac oc Q Q 
cQ `Tý 
V) cp 
n 
CM 
N T T T r W 
, 
al rn 
lV M 
öNd 
T 
n T 
N 
T n a0 
T CnD aD 
T T T 
Cý 
rN N 
ý 
N C6 
T N I 
I 
-, n ý 
i 
Mý F ý at ý tD 1 t(1 
n T n n T 
I 
M N 
N 
et 
T u OCDi 
ý n 
ýý 
ppp 
TN cl+i a0 Oni Ncv M 
f'' 
CV 
C'' 
OD 
I 
T ;z 
T 
1 
ý 
ý 
n N 
CO) 
M 
e¢^}f 
ý 
co 
N 
(dýpý 
4D 
co 
r 
M 
n 
21 
n 
W 
M 
0ý1 
ý 
N 
T N N Np ('7 N It N OD ý 
r " 
((``'')) ('RýJJ C7 
T 
C(pp 
O r 
ý 
NT 
C7 
Crý 
T 
T 
ý 
T nnN 
pý 
1ý 
N 
OND 
n T 
C O 
N Ö 
ý 
C7 
lýA (ý 
N 
N 
M 
Na 
v 
O N 
T - 
p p 
CO 
T 18 T 
cnD (I 
co IT tn0 C', C1 a0 . n- T (OD 
c) N r 
N C0 
T n n 
Ö 
n 
00 
CpTp 
N 
1 
1 
co 
N 
a0 
TN T 
2 
T N 
^^ op 
ýrp 
N öi I t 
r T T T 
CY) 
r 
T 
T 
01 A 
tpQpvýý' n 
T 
T 
T 
T I 
I 
T 
- 
M M 
N 
^ 
T 
GD 
T 
n t Ö 
ýp 
Q! 
º. 
ý 
_ 
8 
N ä N 
op 
o 
r 
N 
r 
(7) ýýpp 
ý y 
ý 
n 
ý 
C7 
p 
C9 T 
N 
t týCý 
M 
ýOD 
T 
OM 
ýt 
t0 
aD 
ý e ý3 t 
f 
aN0 
7 O C 
r- oQn n 
T r 
QTý T N 
T T 
T 
CA 
T °ý n ýo 
T M 
T 
O ý 
N 
NN 
N 
N 
ý 
ý 
CO 
09 
T 
ý 
r 
w 
ý 
CV) M 
T 
N n 
ppp 
Týýý 
T 
pO 
n 
M 
CD 
ý 
h ä co 
C9 
NN C ý 
N 
ý 
w 
Co Q 
CL 
ir 
w W 
z 
co 
ý 
ö 
Z t~n p 0 
ÖW 
x 
z Vpp~i 
U C7 
a. 
U 
In 
ý 
ý 8 R Ü äw 
z 
Q 
w 
Z 
O 
a n 
nQZ ZY 
ä 
CO 
w J w 
In Q w p w 
a 
LL 
a 
6 
C7 
§ w Mý 
Z 
= 
ý 
U 
M 
ý 
Q 
W 
} 
ý 
Z 
M 
C7 
M 
M 
M 
W 
LLm QQ 
W M 
Q 
M 
Q 
d8 
wJ 
J 
V D Cl) W F- w G 
J 
W Q Z 
pw 
ý Q 0O 
F- G 
ZW 
ý 
In U 
ý 
(7 
FQ - O 
0 ý ý Z In g~ a 
ý i 
J 
D 
ý 
Z 
O 0 
ý ý 
Q 
W 
j. j- 
W 
ý 
ý 
n. a: W W In Q J (ý Q Q 
X ý P 
W 
ä z 
Q w 
ä ý 
M M w w O[ _ 0 ý wo 0 0 0 0 
r 
n 
N 
cpv h 
ä) 
eý 
t(Y 
`ý 
r 
M 
Co ý 
ö 
N 
Np 
O f 
CC1 
ý 
T 
r 
t3 
1ý N 
T 
a 
C7 
r 
ýn 
Co) CV M 
T 
n 
O) N N 
r 
ýn M 
T 
9) 
ý 
W M tf (O 
T 
co N 
cm 
r CO r p N r 
r 
T OD tV 
T 
a 
le 
N 
p ý ý CO 
W r CCCCýýýýý (ý « +++ N 
r 
n 
rN T ^ 
et ºý N 
ý 
r T 
T N 
T 
M 
T 
T 
M 
ln 
N N 
^ 
(Ö 
{(% 
N 
T 
M aD m 
M 
M 
T 
ý (Ö N 
^ 
(ri 
r 
N N n 
T 
T 
ý 
Op 
N 
ar 
C7 
r 
p T T 
ýpp 
r pp 
r r 
n (N NN N 
°ý 
QNp 
ýj 
C71 
p 
1n 
n 
Q 
n 
M a°Di 1 C1 
r v 
CV N CV CV N 
cO 
0 
N 
N 
T 
(O 
N 
1ý 
0 0 
rn 
CN 
T 
v 
(+ M 
at N o) e CV N 
n 
(O 
T 
n 
1A CV (h 
T 
n _ 
T fY f ý Co T 0) r 
(N ý 
N M 
MM 
C0 
T g NNM n 
CO 
T 
pýý 
T 
C 
Op M ý M T M N C6 qi 
T 
o Co 
T 
ý N ý tA r N ý M 
T 
ý M ý iA N (4 T N N s -i (ý c4 
T 
ý (V N 
N t 
CY T ý (L) tn T e 
pý 
O1 
O 
ý 
TW 
tA 
(crYý 
-u 
N 
(CVVM 
T 
ý 
CD 
ý 
n 
D 
ý 
(V 
Iý 
T 
T f- 
pMpýý 
O) oD 
r 
O 
N 
M 
r 
M M 
(n N 
r 
M 
M M C7 N e e 
et 
M 
(A 
M 
N 
N N N N T 
M 
C7 (7 N N 
n 
N 
(p 
. 
T 
O 
T 
T 
( 
0 
T T 
r to 01 ap 
CD 
r 
CO t` *' n 
O 
M 
0) 
(O T 
pNp f, CA N r CA 
N 
Iý 
N 
(O 
N 
r 
N 
lA 
N 
r 
M N 
fD 
M M 
h 
N 
CC! 
(V et 
Cn 
+ý 
M 
N 
c» 
T 
N 
T 
(0 
N 
't 
CV N CV 
(O 
[ 
r (ý ý ýp 
(O 
Co 
10 
c19 
1 
ci 
1 O 
CD 
, S-' 
1ýi(7 O 
T 
W 
N 
r 
r r N N 
- 
T 
O0' 
r 
c» 
N N 
, 
r N N N 
T 
N M 
c2 ul 
T N 
Qo 
r^ T 
T M 
N 
^ 
T 
_ 
r 
ý 
r 
N 
1 
Co 
O 
T 
8 
er) Co 
CO 
ei 
Co) 
N ^ 
Oppp 
1pý 
O '. + 
r - - - N 
ef 
N M 
T 
Co 
V' 
r 
ý 
r- 
'- 
T 
N 
N 
T 
CI> 
N 
N 
T 
(ý 
T 
Of 
T 
T 
tA 
N 
r 
CJf 
M 
M 
N 
n 
r 
tA 
T M 
g) 
T 
Ir 
ui 
7py 
T 
11) r r 
M ý C IL C, 0 ig !k e 
r 
ý "- 
r 
m 
ýTYj .} 
ý 
ý 
r 
1 1 
T 
T T . T ý- T N N N N N T N N N N T r 
r 
^ 
(i 
T 
N 
ý ^ 
(+ 
et 
ö , 
T 
T 
T 
r 
T 
N 
T 
r 
T . 
- N Ö 
T P' 
_ T 
ý 
T 
N 
T . T 
O 
Ö _ T 
C\j 
CO 
T 
M7 
T 
T 
ý 
T 
Co 
CNY 
pp et 7 to 
M 
O CO Co N cm (ý' 
CD 
1 (ý 
ý 
M M 
T 
r 
T 
& 
T 8 r Fd T u; T N T T T T N T T r T N T o T N N (O T fý T T r T 
Co ý ý 
r 
jý 
n T 
ý 
M ef 
T 
M Co 
r t°ý, ý 
O (n tý 
_ 
O f` 
T r T T T r T T r T T T T T T T T r 
_ T 
r` N M fY tt ý 
N 
a ä 
x Qo ýy ý 
T ý 
ý¢ 
ý 
ý 
ý- 
m ý 
Q 
} 
O 
9 
Yýýº 
Y 
a 
z 
Ü Q 
~ 
Ö > 
Z 
> 
Z 
~ 
w Qn N 
C O 
Z ä 
W cn N 
O 
F= 
c wn J 
" Y 
4 
ý 
ý. d 
ä W ý 
a u i 
º- z (0 cý Q w 
ýj u 
( n (A ý 
Y ý LL 
O ý W ý F_ ý 
ý 
a 
" y 
O 
cn 
W 
a 
W 
a 
Ö pp 
U 0 } 
p 
cn 
ýZ d 
W 
X ý Z 
Q ~ 
} 
X 
((ýn 
Cn 
8 Q 
- a[ 
C9 
S 
W 
ä 
N 
J 
ý p W 
Z 
ý 
J 
W 
t 
0 
ac a J J 
ý 
W 
c~n Q uý Z 
W 
J 
w F 
O 
QJ 
w cn O F- cn w ¢O 
J 
oý 
w 
(n 
J ¢ 
W Z 
w 
a 
a[ ý 
w 
a 
ý w 
LL O 
F- 
O 
h- 
O Z 
w 
w 
a 
Q 
S w ý 
ý 
O 
00 
U (n 
8 
z 
w a w Z F- In ý 
ý 
o W 
ý º- 
pp 
x 
W w Z ý W E- (n 
ý 
N 
i-- 
ý + cn 
ý 
- Z 
º- 
- Z x W w Z W 
Z z O 
ý 
tn 
uj 
w 
H 
cn 0 
M 
J ¢ 
J 
a ý } C'3 
O 
Z H 
Cn 
H 
Cn 
O 
Cn 
W 
W 
C7 
Z 
0 
ý 
O 
cý 
J 
W 
~ 
ý 
} 
S 
a 
Z 
C7 Q 
co 
= 
l ,, 
U 
J 
g W C7 
J 
Cn R 
V 
} 
Z 
¢ 
Z 
¢ 
a 
ý 
» 
aC 
Z 
ý 
J 
s 
LL 
W 
O 
(A 
~ ý 
F- 
ý 
ý' 
a O U ý W w J 
Q 
U C7 
(n 
Z 
a 3 
J 
X 9 U Q W Z ¢ W CL m CL m w ý $ F- n W Z 
ý 
W p d 
Z Q tn J a 
w H 
a 
º- ý z w 
Q 
ý OC ý 
ý w X 
ý O 
ý- 
ý 
o 
O 
F- 0 
ý 
ý ý a Q a 
a[ 
Z 
a 
ý- O 
r- 
f- O 
ý 
º- 
O W 
ý 
O 
> 
o p ¢ w º- > o 
O 
S 
ý 
w 
ý 
} 
(rj 
Z 
ý w 0 w }cn 
ý 
a 
fn 
j. 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
ý LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
u. 
0 
LL 
0 
LL 
0 
LL 
0 
ac 
Q O Q 
Q 
Ü 
ý ý 
Q 
V 
Q 
J Q 
oC 
Z 
¢ 
tý. 
o <Z 
a 
w 
c 7 
wc7 
c7w 
w 
c7 7w c 
w 
7 CZ 
w 
(D 
w 
O 
w 
C7 
w 
CZO 
w 
c 
Z7 
w 
c7 
w 
c7 
w 
c7 
w 
c7 
w 
c 7 
w 
c7 
w 
C9 
w 
c7 w c7 
w 
c7 
ýi 3 ý 
[ ' 3 H 
Z 
= ý Q Q l = s 
Z ýý 
¢ 
Je. 
¢ 
JL 
] 
.L 
0 0 0 w S = 5 2 2 2 S 2 2 S S S 
C) 
S 2 S 
A 
TI 
'A 
ýII 
I 
1 
I 
I 
I 
I 
A 
ý 
as It) 0 
ey Co 
VZ 
I ý 
ý 
R 
0 
R n ý 
ý ý N 
I ý 
ý 
Fcr ^ I- ý 
3; as 
ý 
ý d 
I $ 
ý 
ý n 
0 
ý 
ý 
a ö 1m; 
ey Co d 
ý oý ö 
$ 
ý 
$ 
ý 
3 0 as U) nl 
T 
ý 
0 
as ý 
cp 
d' 
ý 
ý 
as ý 
0 
ý ý ý 
ý 
ö 
ý 
ý 
P,: -a d 
I. 
0 5: 
ý := 
'C 
N 
ý 
ý 
I-. 
CM 
ý 
T 
U) ý 0 
ýY 
1: 
cý ý 
$ 
ý 
$ 
ý 
ý 
ý 
ý ýo 0 
ý ý 
ý N 
W 
0 
ý 
ý 
0 
ý 
ý ý 
s 
ý ý 
oý 0 
ý 
ý 
d 
I 
ok 
0 
W 
ý_ 
ý 
Ö 
M 
M 
N 
ý 
eý 
a 
f, ýl 
T 
V' 
T 
O Of Go N R ti T to Go Oý O N 1) 
r cv M M 
N M N M N N ý ý r- . - . 
r 
r 
r IA Of lA 
r 
IA N 
r 
r q r 
N M M N N N N N N ý- r N r r - Ö - 
r 
Ö 
r 
4 
N N N N N N 
^ 
N 
r N N 
N N 
O 
Ö Ö 
r 
r 
O 
. 0 0 
T 
Of 
0 
V 
in v r 
FZ !W 
lA (7 r a 'd' 
r r M M M 
N M N N Z ý N r ý N . - ý Ö ý ö Ö Ö 
M 
r 
M M N 
T C9 
M N N - 
r m 
- N ý - N 
r 
v 
- . Ö - 
IA 
Ö 
- 
00 
O 
ÖI 
LA c0 T to Zq C lt t0 T ýA a0 
N N N N N T 
N 
T T 
N 
r r 
Ö r 0 . - Ö 
r 
N 
r 
0 
r 
N N r 
ap 
T r 
r 
N O r 
N 
r 
r 
r r 
r 
N 
1ý 
O 
N 
r 
r 
r 
r 
- 0 
Iý 
r r 
r r r r 
1l> 
r T 
N 
r- r - - r T r r r r r O 0 0 r 0 
r r r r 
ý 
Mr 
r 
N 
r Ö 
N 
ý" T ý- ý 
r 
N 
ý- r 
T M 
r 
Ot 
O 
N 
r 
Ö ý Ö 
._ 
r 
O) 
Ö 
r 
9 
r F) r co - r - 
r Cl 
- - q r 
r 
q 
r r r r r 
Ol 
O 
T 
r O 
O 
r O r 
CD 
O r 
O 
0 
r c; . - 
r 
r r 
r 
N 
r r O T r 
r 
N 
r r r O 
OD 
Ö r 
Of 
Ö O 
O 
r 
ý- 
r 
Qf 
O r 
^ 
.= .- .-ý 
ý r - - - - 
m ä 
ä 
ä ä ý g m 
E 
w d Q p p w p ¬ q ý 
4 G 
E 
ý 
w 
4 ý ý > > Q 
> > ý ý 
LL `ý ý ý pý 
d 
0 w r Ü ý F ýý-. -. 
rz > d ý U) po in c 9 V 
W >- = ý a ý d 
ä 
0 ¢ ö o O Lu 
2 
f- z 0 
ý 
o ý c7 
co 
p 
cg w¢ 
4 
w 
¢ 
a- 
a 
C) 
ý 
a 
¢ 
W d 
> > a ý ¢ a¢ = Ü 
f- 
J 
ý 
W ý! 
¢ 
J 
a 
0 } cD W a m `ý ý ý 
ui 
} U 
ý 
a a ý 
} 
ý 
. } U 
¢ o ¢ w 
ý a Q ¢ W d Vý 
ý 
w 
w º- w ¢ W 
a 
_ C 
¢ 
w 
w Z ¢ w CL 
Q 
o 
ää 
w Z 
W 
Q 
ä[ 
cn J 
a 
w 1- w 
Q 
¢ -1 a 
H Q Z W Z w J a w Z w 
Q U- Q U. W }¢ Z c N w ý ý 
Z c w w 
y 
CC 
w } 
Z o ý + ý pc: H ý Z o Ü V 
+ J 
LL 
(D g 
` 
U 
U ä 
2 J 
ý a 
U 
cc 
W 
ý a Y 
T- 
U 
Cc 
ö Cl) J O 
3 x D a 
U a 
a 
(j 
¢ 
ý 
a 
p 
F 
3 
ý 
X 
D 
a 
a 
a 
ac D 
a 
f- O 
ý 
3 X 
:) 
Q 
Y U 
a 
a 
¢ D 
a 
º- 3 X ý U Q 
a 
Oc :3 
a 
W 
F- a 
ý W 
d 
Z 
> 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 
- Lý 4 LL 
0 
LL 
0 
LL 
0 
LL 
0 
LL 
0 6 
LL. 
0 
Lý 
0 
LL 
0 
LL 
0 6 
LL 
0 
LL 
0 a 
U. 
a 
ý w cq w cý w cý w cý w W 0 w 0 W 0 W cD w cD w c7 w (D W a w 0 W a W 0 W a w cý w c7 w cý w c7 
ý z x z x z z z 
z xz z z zi z z z zi zx l 
r 
T 
r 
o, 
r 
n N n 
r ýz (: CCJ Oi M (D U) ý- N - Ö Ö 0 
T h ý ý N 
_ 
Cy, M 
c 
r 
cm 
Of 
T r CC CO CO C'i 
In IÄ N r r O 
Ö 
et ao ap n 0l r r d ro Le Uf N Y) 'T Cl Ö ý Ö . - Ö 
CD T CM CM Cfl er r CA 
r 
n N 
r. 
ä -4 .t N v -qý - Ö 
Ö 
. 
- 
r 
T 
ý C7 @) M N N 
N 
C7 
T 
CJ1 
p 
lý 
T O ý ý 
&º 
. 
N n N 
T 
. 
d 
N Ö 
CO 
Ö . . 
T 
T C+ co T (o cm r r r 
r 
(p 'o N T 
T 
CC) 
r 
N N N CO N N Ö Ö Ö 
CD 
m 
N 
10 
T Op 
_ 
OD 
rz) 
N 
co 
O 
9? 
r, T 
N N N T T T r r r - 0 - 
r ao n n co 
T 
r r r r r 
T T r r r T r r T 
CD 21. 9 N N 1210i k _ O O 
T 
T r T r r T T 
0 
T ý- r 
Q 
T 
O N r r 
r Cl r 
r 
T C! f 
r O Of 
O r r r r r r r 0 - 0 - 0 
T 
r 
. 
- r r ý r r 
r . 
- 
r' r 
0 
s 
Ca 
z 
Z 
z 
° 
a A ý 
4 
J2 
ý w 
ö = ö ý o D W 
a ä ý ý Ü = = ý= 
ý 
LL 
} 
0C a 
$ ä 
ä 
ui 
ý 
Om 
ý ý cn p 
p LLi ý U ý 
ý O ý 
Cc 
j 
0 
V ý 4 G C 
a 
0. V 
U- Ö ä y3 
ý Cy v j cn 
-i Q d ir ý ý 
cx: 
p p 
cc 
p 
cc 
ý 
Fr 
ý p 
cc 
ý 
LL 
ui 
W 
Q 
cc 
F- 
W 
ä F- 
W 
ä 
ý 
ý 
Q 
I 
W 
Q ý 
Cl) w ý ý ý 3 cn ý 3 vý ý 
z 6 6 6 6 $ 6 6 6 6 6 ö $ 0 = W 
C9 
W 
C9 
W 
C 9 
W 
z 
W 
C7 
W 
C9 
W 
( 7 
W 
C7 
W 
C7 
W 
Z 
W 
C7 
W 
Z 
W 
(9 
7 ý 3 
j 
Q 
ý 
Q 
r 
1 i 
ý ý ý M r CA r . - d' 
r 
CA M 
r 
C4 Of N N 
r' r r 
N N tt O CV r 
N IC) 
r 
M 
r 
sl M '? Ö v N N Ö Ö 
-ý 
r 
CO 1A 
r Cp f% (q n r r n r 
r r 
N N N M O r r CO 
W CD Ili M V O M 
N 
r- Ö Ö 
Oý CCi Cl CO M f` CO ý! I` ý u'1 
O M ý N M Ö ý *. 
Ö N Ný (D M N M Ö N r r Ö Ö 
n 
r O r O Cn 
1 
O) n V: N W 
r - 
M N M CO 0 r '. -- 
N CO N M N M 0 N r r Ö 0 
r af M M 
OC! 
N ý- 
Cl 
ý- r r 
N 
N 
Vi ef M N 
CC) 
a 
r "0' 
" 
I 
01 U! 
- 
1 
CD 
-. 
1 
[DO 
0 
1 
Ö 
Qr/ 
ý r- ý N 
N 
ý 
CV - 
N 
r 
ý 
M M N 
r 
N CV 
CO 
Ö 
CO 
r' " N Ö Ö 
T, 
r 
N 
M N 
g3 
N N 8 r N r r 
N 
ý r 
r 
r 
M 
Go 
N N 1 - N 0 - 
r Ch 
- - 
ý 
0 
Q1 
0 
r 
cri 
N 
r ý 
CA 
r 
w1 
N 
w 
r r 
rl 
r r 
M r CC) 
00 
. r ^ r r 
CO 
r 
M N 
h 
Ö Ö .r O 
n M 
r 
N N r 
ý 
Ö 
r 
n 
r 
N r 
N 
N 
- 
It 
r 
CA 
r 
1% 
r r r 0 0 0 
ap O 1ý r N CO _ . . . 
d: CO Oý eT O 
r r r CV 
N r r Ö r, - 
Ci r r ý r r 0 r Ö r Ö r 
00 CA Ö ID lfi 
r 
N 
- 
C) 
'- 
Go 
r 
r 
N 
r 
/; 
0 
r 
Go 
ý 
O 
w 
r 
N ý ý 
r 
r r- r 
M 
r 
coi 
-: 
N 
0 Ö Ö 
Nn 
ý! 
a 
W Ns ý a 
äa ýp 
ý 
9 $ g & q 
a $ 
Q $ 
q 
ý $ N 4 ; In w 
CL u ;i z O ý 
(n U 
w 
CO Cn 
LL Y q 
C 
w 
ý 
C7 
LL 
j ýYf ý 
ý 
O 
Q 
Z 
ä 
ý W ý n , ý 
w 
ý 
O 
ä a W 
ä 
w 
ä N V~ovoýý ý "- ý 
? 
ý z 
w (n 
ö 
W 
ý W ý § W c7 
ý O 
§ w C7 > Z 8 U Y U > a x W M M 0 + J W + Q 
D 
O -i V 
ý 
LL N W Z 
l7 
0 p W 
ö Ö 
O D ä 
ä 
ý rr CL 
=O 
O 
x a 
o 
0 :D w 
uý 
W 
a + w ý7 
o [ 
a 
LL 
O 
a 
LL 
l- 
LL LL 
¢ º- LL ä Ö V ý ä Ö Y ý z 0 0 0 0 0 
¢ 
a 
C 7 
z ý 
ý 
a 
ý 
a a a a 
W 
a x 
u 
z 2 
ä 
ý a z - H ý ý ý ý W O O 
x 
a 0 CL 
( h 
LU 
u h 
LL 
i: I il i I H 
= 
lr 
H 
ö 
D 
ir 
º- w a a 
z 
Ö Ö w ý ý ý ý Ö Ö Ö 
x 
ý 
IJJ 
z 
w W W 
ý 
W 
z 
W 
O 
W 
ý 
W 
O 
W W 
z 
W 
j 
W W W W W W W W W 
z x z x i Zý z x 
1 
d Z ý 7d ä ä ä z ý z 4 zQ ýd 
ý 
ý x 01 x 0I x C-) x 10 x tc) i 0 i 10 x x 
r M h O 
r M 
N M CV e N 
r 
r C9 
M N 
r 
el 
M ý 
N 
le 
Ilt N M C7 
O 12i Cl 00 h O 
r 
Cl N 
'.. 
Ö CV N CV ý M N - Ö 
1n r ý ! M 00 I r ý M N N - M N ý O 
11 
- 
d: 
. 
H 
. C9 N N r M N ý Ö 
. . . . 
r r 
N 
r r r N r Ci 
N 
r M N cm py !e p; 
r 
N fý r OD N N OD 
r r r r r r r r r 0 
r (ý r r 
ý 
(D 
r r r O 
1-. 8 
c9 
": . . . 
- 
. -ý 
15- 9 
. 9 . , r r r r r r r r 0 
CA r 
r 
O r r r r r r r 0 
r r r r r r r r r 
z a ý a 
ý c d a 
ý 
0 0 Q 
a 9 
Q 
a 
0i w 
a 
Q 
C 
g 
ä E a a Z Ü 
LL 9 2ý w a 
n 8 O O 
} 
O a CL 
x 
W 
0 
X 
LL z CL O U w t- ý - º- ý Z ý cn 
0 ý 
Z 
Ü + Ö p ý j 
ä _ý 
ý 
Ü Ü 
CL 
LL 
ö 
0 
ý 
ä ý Q Ö Ö U 
wi 
z 
ý 
Z 
0 ý 3 ä ä ý O 
F- IL LL. LL lL LL 
ý 
ä 
LL 
j 
o 
0 
w 
0 
w 
0 
w 
0 
w 
0 
w 0 
0 p 
¢ 
(i 
oc 
U 
äC 
U 
O[ 
U 
cL 
U 
¢ Z) 
0 
¢ 
w KL a a a a a a 
z ý Ö Ö ý Ö ý Ö 
w ý w w w w w w w w 
ý i = ý i = J 
I 
I 
A 
I 
I 
I 
I 
ý 
I 
rl 
e 
TI 
ý 
F 
tý 
I 
ö 
F 
ý 
ý 
A 
ýi 
VY N 
ý 
ý 
ý ý ý 
ý 
r 
ý rn 
0 
$ 
ý 
9 
LK 
a 
ý v 
. - v 
z 
rS 
Cs U) 
C6 
7 
ý 1 N 
N 
N 
ý 
ý 
ý 
1 
ý N 
ý 
$ 
ý 
ý In 
CV 
Fa 
us T 
-9 
N 
uý 
1 
ý ý 
ý ý ý 
ý 
ý 
ý 
ý 
ý 
ý 
$ 
ý 
: 
CZY N 
Ld 
ý o) ý 
ý 
ý v 
ý N 
M 
a 
N 
a N 
ý ý ý 
I 
ý N 
ý 
ý ý ý 
$ 
ý 
us 
ý 
ý 
CF) 
a oi 
9 
oi 
oaö 
CV 
ý a N 
I 
as a ý 
DS 
ý ý 
ý H 
ý 
ý ý I- 
$ 
ý 
. - ýo v 
ý N 
v 
3 
ý 
ri ý 
a C6 
2 N 
la N 
04 
oý ý 
cw U) 
ý 
ý 
J. 
$ 
ý 
ý 
Cý) 
O) 
$ M 
$ N 
T 
N 
a N 
IN Go 
ý 
93 
ý 
ý 
ý 
ý 
ý ý 
Ty n 
ý 
ý 
ý 
C,, 
r 
ý 
9 
ýi 
°ý 
ý 
cý 
1 
ý ý 
as 
N 
ý 
T 
IV ý ý 
ý 
T 
$ 
ý 
Ds 
N ö 
Cl 
0 
I 
ý 
ý 
I 
ö 
ý oý 
0 
$s 
4 
ý 
0 
a ö 
as 
ý 
0 
$ 
6 
8 
00 
M 
N 
bA 
cd 
ý 
0) 
r 
ýz 
T 
lq 
N 
:A 
Ln 
W) 
r 
-qý 
T 
(p 
v C6 M 
r 
n 
CÄ N 
r ý 
M 
T 
N 
r 
CO 
N 
T 
OD 
r r 
r 
T 
ý 
er "- 
n ý Ö N r C; Ö 
r 
CV Ö 
n Ö 
r 
T 
T 
N 
N 
N 
tfJ 
r Cq 
It 
r Cl) n N n CD N N 
r 
IW N 
n 
Cn 
r 
N P, 
sf 
CF) 
N n T 
N 
CU 
0 Ö - 
LA 
0 
T CA 
0 
r 
CF) 
A C 
Ö 
C? 
N 
N 
al 
i! ' M 
at 
Cl M N 
OD 
LO 
N 
N n CO 
er 
C4) 
CM 
ý 
N 
ý 
M N 
n 
CC) M T T p 
Iý 
r 
cr) 
r 
ý- 
T 
C11 
p Ö 
N 
- 
tn 
0 0 
ý 
r 
r . N ý Ili M 
sf 
C6 
ao 
N M 
T 
o 
C7 
n 
Ln 
r 
ao 
C7 N C7 
r N 
r 0 
It a 
r 
r Ö T r p r 
in 
- 
co 
0 F 
r T 
N M N M N 
M 
M 
00 
M M 
v1 
M N N N 
M 
CM N T 
r 
r 
r 
r 
N 
T 
ý 
r 
co 
q 
+ý r O Ö 
r Q! 
r r 
1n 
T 
CA 
CV 
T 
. 0- 
N N 
O 
N 
in 
N M CV 
1ý1 
M co N 
fll 
r` CV ýz 
N N 
CO 
r r r r T 
co 
C; _ - 
CA 
6 
CA 
6 
N 
T 
Iq N 00 00 It r OD 
r 
CO) fý CU 
r 
C7 T N CA 
r r r 
N N N T r N N N N r- N r N r r O r r r T T r O r 
OD 
CJ! 
N 
T 
r 
ý 
00 
r 
ý 
r _ r 
Ch 
r 
Efl 
r 
l 
N ql R N l 
r 
OD 
It 
r 
Cl 
N 
I 
;k 
T _ r 
CA 
T 
r 
CA 
M _ T r T T N T O T 
1ý 
c 
eF 
o o 
ý r O 
r 
co Lq 
T 
C7 
r 
1f1 
T 
N 
r 
N 
T T 
N 
C IC 
N ý- 
T r 
N N 
n 
Ln 
Cn 
0 r d 
OD 
o 
OD 
0 
OD Of 
N 
O 
r 
8 
r 
co 
N 
r 
N 
T 
cm 
it 
T 
P, 
- 
T 
m 
T 
r r. N . T _ T 
-r' 
T _ r . r . T 
C7 
r 
O 
T 
OT 
T 
T 
(O 
T 
01 
0 
r 
- 
U) 
Cn 
0 , - 0 
O 
- 
00 
0 
r 
pý 
O T 
r 
T 
r 
r T 
r 
T r r 
r 
Cn 
r r 
N 
r r 
N 
r 
Lq 
r 
(q 
r 
N 
r 
CA 
O T 
N 
T T r r 
CA 
O n O n O O 
T 
r r r r r r r T r T T T r r r T r T T T T T T T 
ffi ý ý a a a ý ý 
3 
v ä 
Y ¢ ý Y z ¢ uwi 
ä W G 4 
A 
6 w Y ý 
O 
E 
w 
z 
co 
C 
~ 
w 
z 
ý 4 
ý w a ¬ 
w w ý ý 
W 
a 
d 
a z w 
d -r w z 
a 
L¢L 
ý 
V 
ä 
w 
Ü ý 
cg 
W 5 
aH 
W z Y a ý 
d ý ý 
ý 
Q 
U 
d 
J ý Z 
¢ 
Z 
d 
ac 
d 
J 
Q 
ý 
¢ 
1ý0 
° 
vi 
cn 
ý 
F 
Z J 
U w ~ 
ý 
ui 
ý 
Z 
Il 
O 
tL 
O 
L L 
O 
W 
C 7 p 
W O W ý 
O 
ý 
w H W 
ý 
LZ C W 
} } } ý 
- 
LL 
Ü 
p 
fn ý n Ü 
z 
Cw7 
ýy 
Z 
W+ 
tfi 
f- 
QNQ 
ý ý % 
? 0 0 0 ý 
0 0 0 
C7 
O 
Ö 
» 
H H 
» 
ý- O 
ý 
a 
O 
ac 
ý 
w 
J J ý V 
2 6 6 6 t 
Z w w w w w p o 
> 
o 
( j ý 
o 
ý 
cc O 
LL w 
9 u 
8 oc w :) 
g 
np., t; 8 
8 8 § 
ý 
u 
cn » cn » cn cn » ý oc oc ac oC Cý 
¢ 
w O O O 4 O O 
ý 
ý 
Ü 
C7 
pp 
O } 
° c 
ý 
Q ý Q 1 Z ý w w 0 w 0 w U w U ý ý ý ý ý Q a a 
d 
ý 
¢ 
a 
:3 J 0 F- F- I- H I- ý t z 
~ 
z z » » > 
D Li ý 
o 
O 
J ¢ 0 > 
2 
a 
ar 
a 
ac 
a 
ý 
CL 
ac 
a 
0 
F- 
0 
F- 0 H- 
0 
H 
0 
F- z » 0 0 0 0 0 
Q 
CL 
Q 
CL 
Q 
a 
Q 
(1- 
Q 
cc LL 0 LL 0 
U. 
0 
4. 
o 
Lý 
v 
LL 
O 
LL 
O ý Lý v 
LL O ý O 
Lý, 
V 
ý 6 6 6 6 6 6 0 
,0 6 0 
17 z - ý+ 
w 
C7 
w 
0 
w 
0 
w 
0 
w 
0 
w 
0 
w 
0 
w 0 w C9 w 
w 
C7 
w 
C7 
w 
C7 
w 
C7 
Z 
w ý w C9 
7 
w C7 
z 
w C7 
Z 
w 
ý 
w 
C7 w C7 
Z 
w C7 w C9 w C7 
w 
C7 
w 
C7 
F z z z z z 7d. z z z 
ý 
z ý z a a a Q Q 
ZQ ZQ z z z 
5 
N = = i i 1 = 0I 
_ 
ID 
_ _ _ 
N 
d 
In 
V N IÄ 
T 
t0 
M 
T 
n 
M 
T CO 
(? C? U) 
O 
0 0 
r 
C? 0 0 
M 
T 
v? 
ý 
T 
Cp 
N 
It 
T 
T O 
cÖ 
tCý 
CM 
T 
M 
N 
M N 
CA 
N W 
CO 
O Q g 
N 
.= 
ý 0 
r f` 
Cý r n 
C0 
Q 
r Cp 
ý r 
CO 
LO N Cl) In d 11 Cn 0 0 9 ý ý 
T ED 
r 
T 
r r ä Q 
N 
r co 
CÖ M 
T 
"? 
T qt N 
n 
N 
T 
N 
r 
M 
tp 
v In 
r 
T N Q 
r 
N M N 4 
N T 
r 
Ep N 
cm act 0) tA 
. - T 
O 
tn M q* O N qw N M CD Gj ý N } 
O 
Q r 
9 t` 
R 
C7 
N 
t` 
N r 
N 
CM IV Cfl 
N 
M 0 
M C0 2 
N 
V CTD 
C? N 
t+S 
-0: m# O 
11 lot'. t` N O S; 2 ýs S? t0 Cn t 1 
Ch N M N Cý M 0 ,: Q ý- M r 
r 
T 
ý O 
Cp 
N N 
tý 
r 
r 
N 
In 
N 
r 
N 
tý 
N 0 09 N 
CA 
0 
r 
0 
rl 
r 
co 
r 0 N 
1n 
N 
CV N 
T 
a0 
O h 
r 
a0 O CO 
T 
r 
T. 
N ý N ý Ö ý N Lr) q IN ý IN C, N C? C? -: 0 
Cý ý! 
. . 
M N CG O> N 
_ _ CL 
Of CO 
r 
T r r r r r T M 0 T T N 
. 
0 r r 0 0 0 ý 
r r 
N 
T 
IA 
T 
r 
T 
W! 
ý- r- ý r- 
1n 
r 
C7 
ý- r 0 - - 0 0 0 
K 
C\, 
N 
T 
T T T T T 
" 
T 
" 
T r 
$ 
LL 
ä ä 
W 
ö ä ý 
1 _ 6 ä I A a 2 LL ä W uw ui ý 
_ 
Ci d 
ý ý ý (WL ý o < Cn Q ý ý ý a W 2 > 4 C 7 ý S S ý S ý > W p ý C o a ý LL ý ý 0 c O a w a d ä zZ zZ ý Q ý ý z LL 2 ix: oL W > ý 
¢ 
O 
ý X 
ý ý 
w 
9 
cai 
o 
~ 
`ý 
m 
- 
a 
- 
t= 
ý c7 ý 
a 
? ? 
ä 
v) 
ä 
<n 
cn 
cn 
ä 
cn 
ý p 
a ý ý 
ä z c=i 
i W ý a Ö 
Ö ý ý ý z 
Q 
z 
Q 
z 
a 
ý ~ W J 
0 
? 
t/j 
w ý 
J 
a 
J 
a 
Wm Ui 
ý °- a 
CA 
CO 
Ci 
co 0 
ý ý 
a a a a W a 
J 5 
J 
0 
F- 0 F- 0 F- 0 a = 
oc $ °C 7 
ý 0 
7 C7 z z 
ý p ý S 
§ p ý ý ¢ a : 
U 
Q 
c 
LL 
O 
t- 
LL 
O 
f- 
LL 
O 
f- 
LL 
O 
cn C 
LL 
O 
z z C 
Lý tlýý tý LL O 
c 
LL 
O 
cn 
LL 
O 
w 
O 
Ö 
U 
LL 
O 
W W W W W W W W W W W W W W W W W W W Z Ci C7 C7 C7 C7 C7 C 7 C7 C7 C 7 C7 C7 C7 C7 C7 C7 C7 C7 
T 
W C7 
6 
ý 
Q a Q Q Q a a 
ý 
ý 2 
S 
ý 
N 
T 
S S S 2 S 2 S S 2 S 2 S 
Ö 
ý 
pppp ý 
N 
ý 
T 
ý 
O 
r 
Ö 
O 
T 
n N N 
T 
t 
N 
T 
CL 
et Crj 
1ý 
T O7 N N Ö Ö Ö 
-NI 
Ö 
A 
Ö Ö Ö ri O Ö 
M tnD r 
OI 
T 
Ö 
ý 
n 
` N 
O Or cir) 
T OD 
Ö 
9 v N 
((Týý 
7c" 
M n N 
- 
M n N N Ö Ö T Ö N Ö Ö Ö Ö Ö Ö 
T 
N - D; n Ö ^ t'Q 
T 
rS n T n N r N E! N M *i N n r N ln N T Ö Ö T 0 0 li% 0 0 0 M 0 0 "ý 
I 
O 
ý 
V et Ö ^ 
ý 
r 
N N ý 
r 
M N - N 
r 
N 
. 
- Ö Ö Ö Ö Ö Ö Ö Ö Ö 
M W) 
ý ý Ö 
r 
ý 
T 
If) 
T CD N - r 
T 
@y N 
ý 
r ý N 
1A 
T Ö Ö 
r 
Ö 
N 
Ö 
I1"1 
O Ö Ö 
C7 
O Ö 
ý Ö N pTo 'D Ö T . 
ý, T' tii ý D 
O9 
aOO DD 
Ö M r N Ö T N N r T N r Ö Ö Ö Ö Ö Ö Ö Ö Ö 
ý + c 
Ný It 
N 
Ö N 
N Ö n N tV Ö 
T 
Ö Ö 
r 
Ö 0 
IA 
0 0 Ö Ö Ö 
ý 
IT 
tA 
N 
tD 
ý 
T 
. 
1% 
T 
O ý 
n tý - T _ r 
r O 
Ö . _ T 
ý'? 
T _ r . r . T 
ý 
T 0 0 
T 
0 
N 
Ö 
Uf 
Ö Ö Ö 
M 
0 0 
N ýY e 
C 
T 
R U N OO R ý R -ý ý ý ý tA ý 
T 
N ý 
d 
T 
0 Ö 
If1 
Ö Ö Ö 
M 
Ö Ö 
T CV ý Ö 
01 
<D Cý 
O 0 - . T o 
U) M 
ýp 
Oý r r 
T 
N 
Oý 
n 
M r 
N OD ^ r n ý Ö 
O 
Ö 
ý 
T 
N 
r - r= Ö 
r 
dý 
r 0 0 
T 
0 Ö 
U) 
Ö Ö Ö Ö Ö 
N Ö 
ý 
T 
'U 
V 00 
N 
C 
T 
= - U, T r ý u1 ýý ö S ý . . - - Ö Ö Ö Ö Ö Ö Ö Ö Ö 
Y/ 
(' J 
I ý dý r O1 
T 
_ . _ . _ . 
L() M 
T 
ýD ý ý ý 
O 
OS CO 
cm 
n T r T T T - - - - Ö 0 0 0 
Ö Ö 
ý 
d 
r 
T. 
N 
T. 
N M ý r' 
N 
f7 
i N ýTFF.. ýý Y ýýFFýý Y 
5 1 
ý 
j Y 
ý co 
E E E R OE R ý 
T aýc 
ýt W ý ý w 
U 
W Z N l7 C4 T N 
w 
fA fA 
a 
ý 
6 
W 
ä 
ä 
ý 
LL 
ä 
G 
ý 
V 
E 
IL 
Z 
v 
Lu 
T 
E 
T 
E 
N 
_S icCý l 
T 
ri E 
l 
1 
d t ä W ä 
ä 6 
ä ý 
U C y 
2 
_ W 
U 
5 
QL 
U p Ü 
cý T ý ý 7 2 
& 
w U 0 ý ý 
a 
E 
W w 
ý 
ý 
ý 
w 
Qý 
ý Eac oc a 
0 
ý 
0 
ý = 
U 
oý[ 
U 
} 
m a E ä < a w = 
= 
U 
C7 C 7 
U ä ä 
ý w 
w 
O ¢ O O . ä a LL a U ý 2 3 w ý ý U U U ý ý oC Q ¢ Q ac 0 oC 0 pC 2 oC 0 OC 2 Q 0 CC 
Z U ý J w w C'3 C7 
ý ý Q a ý w 
0 
U 
F 
a 
i 
+ ý 
w 
~ U 
ý ý ? 
O 
? 
O 
w 
Z 0C 
LL 
0 
LL 
0 
LL 
0 
IL 
0 
LL 
0 
Lý 
0 
LL 
0 
LL 
0 
LL 
0 
ý 
0 
ý 
0 
ý 
0 
x 
0 
ý 
0 
ý 
0 
ý 
0 
ý 
0 
ý 
0 
2 
F 
J 
Q ý 
Q 
a 
ý 
6 
ý 
6 
g 
Y 
g 
Y = U 
W 
cý 
W 
cý 
W 
c7 
W 
c7 
W 
cý 
W 
cD 
W 
cI 
W 
cý 
W 
cý 
U 
a 
U 
a 
U 
Q 
U 
a 
U 
a 
Cý 
Q 
U 
a 
U 
a 
U 
Q tll 
W 
ý 
W 
ý 
- 
= 
U U U a d d ý W Z Q Z 2 Q ZZ Q ZZ Q ý Z ý Z ý Z a LL 0 LL ý LL ý LL 0 LL 0 LL 0 LL 0 LL ý LL ý 
= 
¢ LL O O LL O LL O 
U" 
O 
U 
O 
U" LL O 
U. 
O LL O Ü Ü x U Ü Ü U U U Ü w w ý 
= 
w w w 
F ý w w w w w w w w w w w w w w w w w w C7 C! 3 C7 C7 C7 C7 C7 C7 C7 N 
r 
U 
ý 
CL 
U 
ý 
CL 
U 
ý 
0- 
U 
ý 
(L 
U U 
ý 
U 
Fr 
U 
ý 
U 
ý 
U 
ý 
U 
Cc' 
U 
ý 
U 
'a' 
U 
ý 
U 
ý 
U 
ý 
U 
ý 
U 
ý W W W W W W W W W 
T 
N NM 
. - 
cm Ö ý ý N N C7 f r lq N Ö Ö N Ö Ö. Ö st Ö Ö 
ý 
N 
r. 
r 
. - 
rC9 
TÖ Ö . - T 
T 
Ö 
w 
T N 
Of 
N 
1f1 
T 
M 
N Ö 
N 
0 
N 
0 Ö. Ö Ö Ö 
N 
N 
T 
N 
rÖ 
O 
Ö 
MJ 
z 
T 
ýz Ö (T Ö N . - q N fý N 
T N 
r CV Ö Ö Ö Ö- 
N 
c o 
O 
Ö CV 
T 
N 
-Ö 
Ö 
T 
co N 
c 
cn 
O 
c N 
N 
N 
M 2 2 
Ö 
-N 
0 
N 
0 
N 
Ö 
ýÄ 
Ö Ö Ö 
r 
N 
T 
C 
ý AN Ö 
f, 
Ö ý - 
r Ö 
00 
O Ö 
M 
CV N 
CCJ 
Ö 
R 
O 
A 
O Ö: 
'C 
O Ö Ö N 
T 
oTl 
C 
ÖÖ 
M 
Ö 
N 
r 
O 
Ö Ö Ö 
N 
N 
T 
CO 
Ö Ö 
N 
Ö ÖÖ Ö Ö Ö 
L n 
OÖ Ö ý 
CO 
Ö Ö Ö 
A 
O 
T 
N Ö Ö Ö 
N 
O 
T CO 
ÖO Ö Ö 
r 
IA 
aD 
T. 
W 
Ö 
;N 
OÖ Ö 
T CD 
Ö 
T 
T 
E 
Ö R Ö S! Ö 6 T. 
Ch 
ý T 
ý 
T Ö Ö 
N 
Ö ÖÖ 
N 
Ö 
Cý 
O 0 
T 
-1 
r- 
LA 
9 (n 
r 
R 
P Of N N N 1A N 
T 
0 00 0 0 0 0 0 0 O r T T O 0 00 0 0 0 0 
T 
W 
IýN 
O 
CD 
r 
ÖÖ 
Ch 
O O Ö Ö Ö 
co 
Ö ý 
N 
. - . Ö Ö Ö ÖÖ 
N 
Ö 
N 
O Ö . 
T 
Ö 
N 
ÖÖ Ö Ö 
n 
Ö 
4 
Ö 
Cfl 
O Ö 
r 
r r- 
T 
N 
T Ö 
N 
O 
N 
OÖ 
CJ 
Ö Ö Ö Ö r 
T 
OO O O 
111 
O 
9 
O O 
C'> 
O O T T r r O 
N 
C7 
N 
C; 0 0 0 Ö O T 
$ 
E 
QQ, Q ý ý 0 ¢ 
Tzý 
ý 
ý W "' 
ý 
(1) y 
aC 
a 
c5 
aVppCgýQ a a 
ä a 
ý E 
d ý 
Y 
- 
Cn 
w ý Z 
w 
w 00 
ý W W C7 Cý 
W } 
F-T N 
Q 
ý 
ý 
O WX 
ý 
g W 
O 
W 
Z Hw ä Z Z W UE ä ý 
¢ C} 
ý ~ ýz 
ö 
w 
~ 
o 
y 
x o vJ ýö w ä ä ý Ü C J ý w x z - w ý r zü I a X Ü U = 
w a gý = 
U 
Cý 
U 
c7 
U a a 
Q 
a 
ý 
w- ý 
W ý Q 
i 
C7< = 
3 
x D 
< 
a t 
ý 
a 
a 
°ö 
ZE 
a 
LL LL 
00 
LL 
0 
L4ý. 
0 0LL 
LL0 
0tý 6 
¢ 
0 tý ý ¢ ? 
w 
y 3 
J 
ý 
U 
Qj ý U. 0 
LL 
0 
LL 
ý ww w w w w w w Wý a 
0 ý ý 
« a w w w w a 
cc w 
00 
ii 
z 
i z0 ýi 
z 
s 
0 
ý 
z 
ý 
z 
1 
0 
ý Q 
J 
Q 
ý 
ä 
U 
ä 
¢ aC 
2 
aaC 
Q2 
C7 
3 
c7 
= 
c7 
x 
c7 
UU U U U U U U d ULL LL LL LL D U U U LL + 
ý WW UU 
öC ¢ 
W 
U 
¢ 
W 
U 
cc 
W 
U 
¢ 
W 
U 
cc 
W 
U 
ir 
W 
U 
¢ 
WO 
ULLI 
cc 
, O 
w 
O 
w 
O 
w 
O 
Ü 
O 
F 
Cj 
OO 
ÜÜ W U 
0C 
W 
U 
ö 
W 
U 
ý 
W 
U 
F 
O 
W 
w ad d C. d d C. d 
(7 G. C7 C7 Z 0 Z 
< 
LL 
Q 
LL Q< LLLL a C a a C a O Z 
ý- 
00 
ui ui 
0 
w 
0 
ui 
0 
w 
0 
w 
0 0 0 
w = = 
0 
ý 
0 
w 
00 
ui 
0 
W 
0 
w 
0 
ý 
0 
w 
4C 
x 
W W W W 
W 
C7C7 (7 C7 C7 C3 C7 C7 C70 0 0 U C7 C7 C7C7 (7 C7 Ü (3 U N WW W W W W LLJ W 
I 
Wý 
1. 
& E ý W W WW W W W W I 
IL 
F 
h N CO In N h r O N CD 
N CÖ 
6 Ö Ö of Ö lp r 
N 'CF Ö Ö Ö M ý 
N 
Ö Ö s! Ö ý 
N r 
Ln 
ý 
a ý 
t0 
t') 
r 
CID 
Of 
ý j 
r 
ý 
CO 
1ý 
r% 
N 
Ö ýf 
CIO 
N 
tn ý. 
" - 
N 
It 
N 
Ö 0 0 C7 
r 
1D 
CO) 
r 
NN 
N 
^ 
Q 
N 
O CM 
Lo 
p> 
Ö 
tq 
Ö 
O 
ýt 0 V 
r r °v 
r O 
CA 
ý r Ö 
O 
N 
p 
Ö Ö v 
n 
Ö 
O) 
ý 
r 
ý 
r 
N 
of 
N 
Ö 
h 
Ö Ö r M Ch 
po ýCpp 
^ Ch N Ö Ö 
P 
C7 
r 
Ö m 
CD N 
Lo 
cm r 66 
N 
P, 
O 
N 
Ö 
ýA 
M Ö 
r 
ý 
r 
r C7 
N 
Ö 
ý 
Ö Ö 
at 
CV co M r C4 N 
r 
Qj 
ý C'7 
h 
N Ö 
O 
Ö 
N 
Ch Ö 
ýY 
M 
co 
N 
M fI 
r- 
Cl 
Ö 
CO 
N 
U) 
1n 
Ö 
-T N 
h 
N 
J 
w 
N 
Ö 
1ý Ln 0j 
r% 
0j O Ö N Ö h 
CD C'M O C r r C 
O N N r a0 C 
) N O C 
41 Z5 
r 
Lo 
R 
.. 
of 
CO _ r 
h 
Ö 
r- 
N 
Ö 
tq 
N Ö 
CID 
Of 
CV 
ÖI 
r r CV 
N 
Ö 
fý 
Ö Ö N CV 
ÖI 
r 
;Q 
MM 
CO CV 
r 
CV 
Of 
Ö 
O 
Ö 
ý' 
CV 
r 
Ö CV 
ý co ö r r- r Ch 
N 
r 
h 
Ö 
N 
Ö 
C9 
CV Ö N r 
Cý 
N 
r 
ht 
N 
cm 
Ö 
r, 
0 0 
- O 
N N 
ýýpp CID Ö 
O 
Ö N 
r 
O N 
N 
r 
C2 
C 7 
CO 
r 
CO fý N r, @7 CD r N In m Ö Iý 0 0 r r 
I 
Ö 
r 
to 
Ö F) Ö 2 +- 10 Ö 2 C 0 r 
ý ,ý 
Lf) 1A 
10 
r 
Co r 
r O O 
r 
r O r 
r 
r r 0 
fý 
0 
Ö 
0 
O 
r r r 
r 
o 
fD 
CCC7777 
r 
ý 
r O 
r 
O r 
N 
O 
U) 
r 
t7! 
CO 
N 
r r 
rý 
O 
N 
Ö 
r O 
Ö Ö 
N 
r r r r 
Ö 0 
iý N 
0 
O 
Ö 
U3 
N ý 
r 
CD 
O 
C%L n 
N _ r r 
0) 
O 
Ö , 
- 
Ö 
co 
N 
r 
r 
0 
d 
*' 
CO 
Op 1 N 
P3 
as 
fh 
r 
N r 
r 
p 
O 
N 
0 
CD 
Ö 0 
r 
- r r 
N 
r 
N 
Ö 
1ý N 
c c 
r 
P" r 
r 
r 
OD 
O 
r 
O " r O r 
CD tD 
M 
Cý 
-: ýZ 
r It 
p Ö 
Iý 
Ö 
N 
Ö r - . 
N 
Ö Ö 
N 
Ö Ö ýz 
" 
CÖ 
N 
r r 
0 
r 
6 
a0 
0 
r 
0 
r 
u 
g 
9 Lr :) w ct & a 
ý 
4 
Li Y 
ý ä $ z 
w 
Wi a ý w öL D L » W ü 4 ý ö - ý ý ý c ý ý S 
5 
m 
g 
Ö 
i= 
ä 
a 
ý 
' g 
Z I 
" cýw 7 
ö X ä u 
Zi 
CC D V }' . LT 3 a p LL ... l7 z Q :7 i Y .d 2 D - m C7 Q 
M W 
C7 
0 
Q ý 0 x 
a Q z 1; - 
¢ U. W z z cc )L: 
. O Q - 
: 
. : ; 
(n w 
C7 U 
G a O W pr Ix a a + U O a c ý 
W t9 
z = ý z 
g 
p 
ö 
O 
x g a Li cn Li ý z 
ý 
Z .1 ý z = w ä 
W 0 
ac ac 
x 
a 
w 
w ~z ý CI) 
co 
a 
W X p z 
ý p Q LZ 
a 
ac 
+ 
Q p 
J 
U O oc Q O O ¢ ¢ O W 
ý 
0 o O z z o oc ý 2 ý ä 
w 
U 
ä 
LL 
ý 
LL 
O 
tr p tr p 
Ü 
w 
Ü 
w U. 0 
w ° W O 
- W O 
ý p x p 
Ö 
w 
Ö 
w 
ý 
LL 0 
w n- u) w V 
Q 
U. 
O 
a 
W x 2 
x 
w 
4 
w 
az 
d 
ac 
0 
O 
O 
W 
O 
W 
O 
Ü 
< 
Ü 
Q 
= 
ac 
U 
ac 
W 
c7 
ä 
w 
C9 
W 
C7 
Ü 
Q 
8 
Q 
0 
Lr 
0 
tr 
W 
O 
n U 
Q 
a 
ý 
a W c7 
0 
W 
cD 
U 
ý 
U V 
ac 
U 
öc 
0 
W 
:3 
ý 
(L U) 
z 
¢ 
z 
Q 
U 
O 
u 
O 
a 
O 
a 
O 
ý ¢ z 
¢ 
7 LL 
o 
LL 
0 
a 
c 
a 
c w w 
w 
ä 
z 
Q 
z 
Q 
u 
O 
LL 
O 
a 
o 
a 
o 
In U- O O D U ý ý ý ý C) a- I U x U w w w x C) z W ý N 
2 
U 
= 
U 
ý W t w t ui ý x U 
J W 
U 
W 
U 
W 
U 
W 
U C7 C7 c7 C7 
W 
U 
W 
U 
W 
U C7 C9 C7 C7 
W 
U 
CD 
ý z 
W 
U 
W 
: ) C7 
y C7 C7 C7 
W 
() N 
r 
LU N =, = W W W W a N ý . ý W W W W a 
r 
0 CO 
ý 
O 
Ö 
O 
M 
00 
r 
ýýpp ý 
(7) 
N 
M 
cm 
ý 
ý 
C p 
N 
Ln 
9 
Ö N 
- 
ý 
r 
ý 
T 
r 
Ö ý{}} n 
Cp 
r 
ö 
VI 
Ö OR 
- 
Cý ý 
r 
N 
aj 
GO 
1 to 
r 
n 
n 
r 
N 
F r 
a M 
V 
d, 
Ö 
co 
N 0 N Ö ý 
M 
CM n 
O ý 
O 
OQ CV) 
N 
N 
Ö NN 
n `Q - 
v 
i0 Ö Ö N 
er ög Q 
' 
n 
Oi 
I 
N r' 
co 
N 
ccýý 
r n N ý r n T r ý 
3xTi 
c 
OýnÖ N cýöi 
N 
2Ci 
ö 
aD ýn c+j 
r O 
Ö 
r It 
(7 
N 
Ö N lh 
I 
Ö ý 
C7 
n 
O 
T Ö p S M 
r 
Ö 
CO) 
L5 n ý 
^ 
(, i 
ý 
t0 ý 00 r 
N 
N 
tý V 
Go O 
r 
R r 
N 
. 
N 
p 
N 
O 
p 
N 
M ý 
O N Ö O OOýý ý C7 
y c 
Ö 
p 
N o 
n 
to r 
a 
^ 
p p 
N 
N ý n 
N N 
T 
Ö N CV 
,, N 
_ 
ý 
N w 
r 
O N O Ni - 
0 0 M 
h 
c0 h 
(y 
t0 
N 
r .. r 
of 
(rý 
Nv 
N 
týpp 
le 
a 
N Ö N 
T 
Ö CV V 
N 
r 
Ö M 
01 
r 
CV 
^ 
pp 
O 
t00 N 
r 
O 
CV 
r 
O N 
W 
CV n 
c 
cÖ 
R 
ýn 
I ý N 
r 
cl 
r 
ý 
n ý N 
a r 
N ý n Q 
O f 
vN 
M 
ýL 
ý N 
b 
O 
0 
ý 
nj 
Q n O M 
taDD 
O 
' ý ? 
N 
ý ý O O N ý 
ý 
ý 
r 
N ' N ö 
f 
cli Cý r ý NýVVV CCC 
I 
`O NO 
N Ö N 
r N 
O 
n(p 
fG 
r 
týp ý 
r 
O "4 ý I r 
n 
f O T 
Ccpp 
N 
r 
Ö 
n 
pp 
a0 
r 
r 
Ö 
_ r N 
n a ap Q C 
2 
t n 
N 
N 
r 
1 ý (Q ý ýý pp (ý N ý ýp N N N 
T 
Ö n O -- ý n V% Ö pp _ n ap CD O ý Ö ý ' 
T 
Ö 
_ 
cNý N r 
CC ýý 
NN 
I 
fO 
N Of 
pp 
Ö 
m c 
r 
0 
^ 
M r 
ý 0 00 
ý p 
r 
T 
r 
0 
OD 
C\i 
O 
tD 
01 
ap 
O C\L 
N 
'0 N 93 n N r ý 
ý 
r 
N N N r ^ ý 
ý 
ýi ý : 
ý 
ý N N N 
ý pQ 
(p yý 
f7 n r V 
r- 
CA 
Ö r r ONfL 
Cl) 
Ö ý ^ 
co 
ý Ö r tA Ö 
'- T  
N N N 
r 
N Lr)ý, 
" C\J r 
ý 
Ö 
- 
N ä r v ä r § 
LNO 
(Lýý 
CD 
(ý 
fN0 
N Ö 
T 
ý Ö N O Ul) 
Ö 
(+S 
T 
Ö 
r 
r M 
ý 
U) N ý! S 
N 
r 
r 
T 
c T 
rL 
C N 
CL 
C 
N 
c C 
N 
C C 
C 
Y ý Y 
i 
: h V N Y 
C 
Ö 
H ý 
(4 
H CV 
a 5 c ~ Y ý 
V 
Y 
E- 
Y ý , G 
U 
U. 
0 
ä U Q 
U W 
W U 
LL 
Q 
U LL 
S 
3 
Q 
U 
U 
LL 
ä 
U 
? 
ý 
cc 
Y 
aC 
t; Q N Q M Q 
ý 
ý Q 2 N q 
ý 
ý a 
v = 
v 
U) 
I z 
LL 
0 W 
-W 
N 
w p to W U) w } 
ý ý ac in 
v Z 3 ? } 
W N 
Z 
N ý+j dý - 0 
j 
'T 
z 
- 3 
ý V ) 
W 
ý U 
ö 3 
Ü > ? O 
W 0 
aC [L ~ Z 
Z Q 
ý 
~ Z 2 W ý Z J v 
Z w Q [iJ 
lZL 
Ir 
n' 
x 
m 
cc LL C± z 
a 
Q 
O z x 
V O z Ü ý z ý 
O 
0 z aa 2 C7 z ý w 
O 
O 
z 
ý ac 5 w O 
X Q U 
D 
ao 
W 
L 
aC 
o 0 
O 
LL a ? 
w 0 
ý 
0 
0 
LL v 
W 
H 
a[ 
Q 
ý 
O 
O 
LL W 
E- 
ac 
'. 
0 jr 0 LL 
ý W 
ý 
a: 0 ý O LL U ý W 
U 
a` 
W LL 
ä 
w 
ý Z 
ý 0 {{J w 
w 
r 
Q 
LL 
M 
LL M W N (ý 
LL 
lA 
LL N W co 
a LL 
Cl) LL 
tA 
W It 
a 
( ) !n 
LL 
W tA 
Q U. 
to 
; ý 
w 
Q 
LL 
Q Q 
LL 
W x 
UE ä 
LL 
>- 
U 
LL W (1) 
x 
w fn 
z 
>. 
CC 
LL W Cl) 
x 
w 
o 
(n 
z 
>. 
CC 
LL W u) o 
fn 
z > aý 
. 
u W Cl) 
x 
oW 
Cn 
z a: 
LL W CO w 
fn 
z ar 
o w ar o 
º- 
a` x LL 0 
aL ý Q 
O 
W 
Z O z 
W 
X 0 
Q 
H 
Z 
ä ? 
W 
X ý 
Q 
W 
Z 
ä ? 
w 
X ý 
Q 
w 
Z 
ä ? 
W 
X ý 
O 
w 
z p 
? 
LlE 
a 
x 
d Q 
x 
ý Q 
a Ö ä 
w 
ä 
w 
Z 
z 7 
W F 
ä 
x w W w ý x w w w x W w 
F- 
ý 
W w w Ö 
a. w U ö ö ö 
LL 
ö ö ö ö ä ä ac w ý ä ä a w ¢ Q ä w ý ý ý a Q Ö ý i I Z 0 Z 0 a w U Z o Z 0 a w V r 
p a aW U zO 4 w z O z O 
C 
a_ 
a 
w - a -j o w 
o 
w 
w 
cg 
ý -i a 
w 
ac 
ý - ä - ä w ä o o 
rz 
w 
F 
a 
F 
a -<J 
° 
o z w ý a 
F 
a 
J 
a 
n 
o 
rz 
w º- a 
w O 
c 
ý 
w t= a 
F 
a 
aC 
w 
a 
o 
> z Z º- i-- g z a z 
> 
z W w 
Ci U ý EW ý (i (> ý ý ý U U co F ý U U (D m W a 5 5 aZ 
Q ä 
w 
w 
ac 
w 
o 
w . 
g 
( 
w 
W 
a` 
lL 
ac 
w 
w 
w 
ar 
w 
oc ý S 
E_ 
w 
W 
a: 
W 
ac 
W 
w 
w 
ar 
w 
m 
ý ~ ä ä > > w ä ä w w ö = w > w w w > w w w > w w 
ý w > w w z w Ö Ü U- ä Ö ö z z z z c) a a a c a P ý ý 
f\ r q r 
r 
U) 
r 
N i` 
r 
N O N Ö Ö .= U) Ö N O N M N N O CO) v 
O) CO t` N U) N M N r N 
r co 
T 
Or N T O r 
N 
CCVV T 
Ö Ö 
T r 
U) Ö T N Ö r N N Ö N it 
ý ý U) N 
T r r` CA T C)) N 
T 
co t` 
; 
et N 
N 
r O r N 
Ö Ö 
r r V 
Ö Ö N Ö N N O N It 
rIt t` U) N 
T T 
t\ T r CO r 
r 
co er 
M 
c3i 
T 
N T O r N 
Ö Ö T r st 
Ö Ö N Ö T N ý Ö N M 
1 U) 
r` r` co 
01 W N 
r 
tT 
r 
r\ IR N r ý 
r 
CO 
P. 
N 
0) 
CC) 
Go 
N 
r, 
N O T 
N 
T Ö Ö r r co Ö Ö N Ö - CV ö N M 
ÖI 
P f: Ch N ý! h 
^Q! Of 
N r Ö 
U) 
- 
CTC N CTD 
. . 
M 
T N r 
O r 
N O O T T- 
Ö 
r 
ö 
r r r T 
Ö N 
U) 
r` r` M U) N 
r 
V 
T 
r` r 
r U) r U) r OD N C 
"i T 
U) 
CM 
ý 
r 
N Ö r 
N 
cr) -= Ö Ö N Ö Ö Ö Ö N 
ý 
I 
N N h 
LO 
CA N N M N CC) r T Cp cm N M 
W 
N 
(n 
ý 
CCI T O O t` r O O T r T O O r O O T O T 0 ý- r 
N 
cc 
N n in O) N N r Cl N T 
T 
CO CO 
r co T T o 0 rý: T o 
ö T . ö ö . ö ö ö ö . 
- 
CD 
U) 
r- 
Lo 
N tZ 
Cl) 
CA 
Ö 
U) 
N 
CY) (D 
N 
Ö 
T 
M 
ö 
N CD N T N 
. 
a0 a0 T pp N 
r ^ r 
Ö h r r. T 
Ö O Ö Ö Ö Ö 
N N h c! .: r r CC) 
r 
Cp N N 
r r 
r Ö O ý r O 
Ö 
r r, T O O O O O 
Ö 
N 
T 
r` 
T 
N N 
T CD 
r 
cn 
T 
T r 
co 
T 
CO 
T 
t` 
T 
N 
T T 
T O O T O O r 
O O Ö O Ö O 
W W 
C A N m (ý 
N G tT 
y 
Y1 + > ý 
E 
Gý 
J J 
-2 a a 
y Z a CE w .. 
z 
Q 
ý 
' 
ý N ý 1 Z 
ý ý G 
' .e 
H ý 
v Z 
0 
ý 
ý 
+ 
c 
v 
a 
ý 
4 4 
ý 
ý 
ý 
: 
E 
9 + 
j 
r 
ý 
a a } 
G a0 ¢ oC Q 
d 
ý m d 
0 
, 
. 
M.. 
Y 
ý 
1ý0 r= 
0- N Z W 
O 4 
Cl) 
w 
CC 
ý ý 
uj 
O W 
~ 
ý 
z 
1 W U 
a >' 
ý . U. 
ý O 
ý 
> 
W a' ý 
ý ý 
J 
.. 
E 
.. ý 
W W 
F- O 
¢ 
w 
ý 
p 
¢ 
W 
z 2 
¢ Z I ä Z Ü 
1 
Q '=' 
6 wp LL p v 
J 
2 2 Y 
Q z J w w ý ¢ 
U 
W LL LL W W 
ý 
T M cn ¢ ¢ 
U) 
da 
" +} ¢ ý w W W N H Y Y 
U z w p U. O ¢ Z 
LL 
O z oC W U W U CC 
O 
z 
ý 
OJ 
o~C CO Z LLJ 
Ö 
C7 
¢ Z LLJ LL O W Ü ý 
ý Q 
Ü LL. W 
cc 
LL 
a. 
ý 
cr 
LL w ý 
Z 
vo) 
O ý 
p 0 z W O cc O U 0 O JL J, JI JL w ¢ ý LL = 0 = p ¢ LL a LL Ü Ö ý Ö v v v v H 
LL ¢ U 
W 
LL 
¢ U z 
V 
? 
LL 
ö ¢ 
a 
ä ý 
w 
ý 
W W ¢ ¢ ¢ ¢ 
cc ý ¢ w 
0 
U 
w 
U 
H 
C7 
p 
w 
0 
U 
w U C) ~ 
p 
w 
ý U 
p 
m 
O 
w 
E. U W W = 
z 
a 
U 
¢ Z a U cc C. ý a 
0 
U 
0 
U 
0 
U 
0 
U 
w 
o 
= z 
a LL 
ý 
a z p p z 
a LL aý w v 
v i 
w z 
a 
LL g z 
a LL + P LL 
= 
U a x a. U 
a 
LL 
a LL a LL a LL a LL I W d W p 6 W . p U 1 0 a a W 
f- O U O U F- = 
LU 
ý a W U ý 
W 
f- 
= 
U 
W 
º- w 0 
W 
w 
C7 
w 
0 w c'i 
ý ý W ý 
W 
U 
W 
U O O 
W 
D 
W 
U O 2D 9 W 2 C7 9 
W 
U O C7 z C7 Q 
= 
C7 Q Q C7 C7 C7 C7 N ý ý W ý ý W W U ^ N cc W W ý W W 
I 
W = W = ,i 
cu- 
T 0. (L T G c) G 
I 
T 
cc 't 
O 
4N 
N 
Ö 
N 
O O 
(p 
Ö 
r- 
Cl 
O 
q 
O 
O 
O 
q 
O 
(D 
I% 
O O O 
N 
O O O 
Iq 
Ö 
T 
O Ö 
"i O) 
O ý 
'd 
T 
. - 
Cl) 
1n 
O 
V: 
0 
T 
0 
ý 
Ö 
N 
Ö 
N 
Ö Ö O 
N 
Ö Ö O Ö 
! 
O Ö Ö Ö 
T 
Ö Ö Ö 
r Ö ip Ö Ö 
r - r 
Ö ui Ö O 
Ö Ö Ö Ö 
N 
Ö . Ö Ö Ö 
I 
O Ö Ö Ö 
r 
Ö 
(ý 
O Ö 
r 
Ö Ö Ö 
ý 
Ö 
tn 
Ö O 
ý 
tn 
Ö 
N 
Ö Ö Ö 
n 
O 
r Ö Ö Ö Ö 
fý 
Ö O Ö 
T 
Ö 
T 
O Ö Ö 
r 
O Ö Ö 
T 
(ý 
Ö 
. - Ö 
N 
Ö Ö 
T 
lA 
0 
T 
0 
O 
0 
fý 
0 
T 
Ö Ö O 
CD 
Ö 
(ý 
Ö O 
IA 
O 
r 
Ö 
r 
Ö 
T 
Ö Ö 
r Ö 
P 
Ö Ö 
r 
h 
0 
0 
- 
A 
0 º. Ö 1 O 
Ö) 
OT 
cm 
A N N 
IT 
h ý" 
0 
fý 
0 
1ý 
0 
1A 
0 
T 
0 
w 
T 
0 
r% 
r 
0 0 
r 
0 
(0 
0 
O) 
0 
ý) 
ýT 
(O 
Ö 
O 
0 
ý 
0 0 
ý 
0 
r, 
O 
U) 
N 
Ö 
w 
N 
Ö 
O 
O 
h 
Ö r O Ö O Ö 
1ý 
O O Ö 
U) 
r 
Ö 
03 
r 
O 
CD 
T Ö 
YY 
Ö r Ö Ö Ö 
ý 
1ý 
O Ö Ö 
OD 
O Ö 
CD 
I 
of 
Ö 
N 
Ö 
N 
Ö Ö Ö 
r 
Ö 
r 
Ö Ö Ö 
^ 
O 
1l1 
Ö Ö r Ö r Ö Ö 
T <O 
Ö T Ö Ö 
Of 
Ö 
M 
OD 
Ö Ö Ö T Ö 
It 
O 
N 
O 
N 
O O 
r- 
R 
Ö 
U) 
T 
O 
wl 
T 
O 
w 
O 
T 
pp 
0 0 0 0 
r 
0 O 
co 
r 
O 
Cm 
OD 
Ö 
LO 
T 
O T O ý 
O 
G 
Ö 
R 
0 
W. 
- 
. 
- 
OD 
T 
N N 1ý - 
8 21 
C; 
m r w N IV Of T 
. 
CD 
r 
O) 
0 0 
O 
T . T r 
LO 
O 
N 
Ö 
Cl 
Ö Ö 
P% 
O 
T 
Ö 
O 
Ö 
is 
Ö 
h 
Ö 
f0 
Ö 
Ito 
Ö 
14 
Ö Ö Ö 
r 
Ö 
N 
Ö Ö Ö 
CO 
Ö 0 0 
M 
- 0 
O 
N 
O 
N 
O O 
h 
Ö T 
O 
Ö 
T 
h 
Ö O 
T 
h 
Ö 
N 
Ö r 0 
r 
0 
T 
0 
T fý 
0 
T 
0 0 
Op 
0 
T T T T r 
I 
% 
3 
co ýn: y 
ýýýeee N (7 X 
Ol 
a ýr ý ý W O) 
0 cc 0 w 
} 
c9 
lbe 
} 
ý 
ý Y 
Z 
F 
Y 
ý 
Y 
ý 
x ýi 
ý 
t7 
ý 
wa 
ýýcc W 
ý 
rj 
z 
t 
w 
O 
9- 
z 
W 
Z 
W 
w 
Z 
W 
C7 
¢ 
Y 
ö 
U Q Y 
O 
V V 
2 lC 2 ý 
ý 
w cr- w 
z ý 
F- - Ü 
ý O 
ý 
ý 
- U 
i 
H 
S ý 
h - 
ý ý 
ý Z 
3 
1 
- 
Ö 
a f 2 a 
W 
f- 
UJ 
F- 
W 
F- + 
w 
j 
ö 
D 
0a 
G 
ý LL ° 
t t7 
= 
O 
3 
O 
2 U 
5 
U 
ö 
U 
3 
ý 
ý 
ý 
O 
ä 
ý 
=° 
ý 
t ä 
- 
3 ä 3 
ý 
ý 3 ä ä aý vý; " 
3 
O t 
pý 
3 
F- ý v~pp 
6 c ý 0 
ý 
0r 
W 
z 
ä 
2 Z C~ 
W 
Z 
° 
ý 
O p 
CC 
ý 
ý 
Ö v1 ý 
ý 
ý 
ä 
ö $ ý 4 F Cn 
U 
ö 
w 
ýý 
ä 
Cl) 
(n 
S äi 
Cl) 
_ ö ö " Z 
p ý d j 
w 
c d 
v 
d 
U ä 
QQ 
ý ý 
= W H ý W O 
Wý 
W W W W ý ý Q J 
Q 
U 
> 
6ý 
2 
Q 
ý 
g 
` 
\ } 
U 
z 
W C7 
QQ U 
G 
Z 
W 
X ý H w F- 
I 
i 
äi 
m cc 
Q Q tr ¢ 
ý 
3 ýt Ü 
wä W Q 0 ý 0 º- aý i 
W 
W 
» 
w 
> 
° 
, 
ý ý 
W 
º- 
ý Q 
W 
w 
W 
~ 
ý 
W w 
ý ä ä w ý 3 ý ä cý ý ä 1 6 c D ä ä ä a 5 c Ö Ö ý tt ýý v t ýý O Ö Ö t v ý v Ö O Ö ý ý v Ö Ö Ö a \ cc oc ¢ \ \ \ 8 º- cn ý cn ý cn ý ý 
ý cn ý cn ý cn F- cn ý cn ý cn ý U ý Cn ý º- 0 º- ý ý ý 
ý cn ý 
z 
ý 
» ý > $ 
a ý 
a 
¢ t 
a N M a a a M a a 1 8 
Q Q 
rn 
ý 
n 
N a 
ö 
ý 
n 
ý ý 
M a cy 
tÖ ' 
t0 0 - N O, O 
ý77 ttOO of 
M 
in 
ý 
Öf 
ý 
M 
ý 
n 
ý n 1ý pp (NNý 
n 
ý p 
ap 
f7 N 
ý ý 
Tpppp ý 
N I., Ll1 O N M O . - W 0 T 0 
ýp tp 11ýp 
N 
t0 
N 
ýCpf ý 
n n 
W 
n 
I Lf) 
n 
.. ^ N I 
Oýl 
ý 
N 
0 
1p 
0 
ý- 
co 
" 
Ö 
ý 
05 
N O O 
? ýýa77 
N 
^ 
rn 
R I 
n N 
ýA 
ýA 
n n R n ýj n Rj n M ý- N ý- N 
aq 
O - 
cm ;; `ý' I R ý k P f0 fO ý 
n 
ý 
pp 
lq 
M N ý 
N 
af 
ý 
O 
CV 
f7 
öý rn 
ý 
cý n 
W 
M n 
n 
- 
ý 
rn 
ý 
N 
ý 
mm 
n 
N 
a N r- N 
n 
O 
a, 
Ö 
W ý 
a 
m 
`c9 
, 
^ 
c 
Qi 
ý 
U 
- ý ö 
ý i! f 
g 
Iý 
: W 
ppW pp 
1p 
N 
cýI 
0 pp0 
N 
W; n 
W ý . - 
t0 
- 
N 
- - 
Cý 
O r= 
ff77 a 
ý 
ýij ` 
' 
ä 
ý ýy ý 
n 
ý 
cn 
N 
Op 
ý n 
ý 
v 
W Y 
ý 
N_NN 
$ 
npO 
n 
fV 
n 
. - 
N V 
ý 0 0 
f0 Of N 
ö, 
ýc' n 21 
W 
N 
I 
. - N 
n 
ý -I 
v 
ý 
gQ 
ý 
ana 
cý 
tppýi 
eo 
N . Z o 
CD 
OI 
Ö1 
ý 
n 
N 
N 
N O 
ý 
n 
ý 
ý 
"Q 
ý 
ý 
p 
f7 
ý 
Cý 
Of 
Öl M 
O 
W 
Ö 
ýÖ_pf 
n 
" 
ý- 
N 
n 
ý a N 
ý 
ýj O 
S ý 
^ 
- 6 - Ö .: 0 0 
OaýDD ý v 
7 
aý rn ärn n n n n 
U) 
N x d ý j 8 
FE F= 
ý 
N 
U. 
LL 5 
0 4L ¢ 
a 
I I ! 
I I 
ý 
I ! I 
F W 
; 
J J 
N ý 
¢ 
QD 
cc 
. 
0 
LL 
i 
'L R ým ý ° 
I 
LL m x 7 N ý ý g m QQ Z Ü 
h 
0 = a 
s 
a 
ý o Q = ä y LL u { 
üi üi 
z 
N a 
W 
m y 
g 
ýn (A 
> 
fn w LL 
ý tA 
j 
fA fý- Sý Z W 
fA LL 
o g o 
ý 
II " 8 0 " 8 0 
w 0 0 ° w H H H i H li 1 ! b ä 0 r 
W 
y 
fA 
z a 0 r W 
h 
a > 
i 
ýj 0 U W 
0 ° 0 
U ý 
> m w 
ý ý 
w 
¢ w w 
U 
Ö 
a 
Ö Ö » O 
8 ý ý 
> LL O 
ý 2 w 
w 
2 
0 
º- 
a ýry CL w 0 w c7 W cý w c7 w c7 w 0 c7 rn uý cn L 
ý ý}. 
v ö a 
ä 
I H h ý O I 
O L 
Z U U 
tn ý cý a 
Q 
cn 
v ým ým n 
it C7ovi"1. =qoä 
výöý ö0 
chr)ouivý'4"°P 
J"I womqývý ro 
om cö NN. -ýtQ. =^OQ 
9 5? ui VNN NNOMQýhQN 
Of CO 
NNOC`9CC1C? CO 
nmON 
ýCM Ný-nýÖ 
C7 M 
ý-ONC7"-0. - 
OCh 
ý- Ö CV C? N0 CV 
Cö ý CC', cn o rý .2NO 
ýO. - . -Nr Ö 
ýO. -"-O. -ÖC? 
ým 
HG 
y 
LL! 
W` 
«rkQý 
ýy 
a_ ýa 
ýNW F. U? 
ý ? 
ppýa 
I- 
OQýfJ ýY 
ý ýa Wi 
ö9W Icr 
ý-z2w2 
LL 
ýZZ'ý 
LL 
<ý a< dý= WY 
ýw 2§ 
ÜäÜÜÜWWyN 
U. U. U. U. LL LL LL L 
OOWW O00 
WWW C9 
_ M 
vCl)oL6 
c+ýiJ aý 
oý 
ýMOm 
O t0 
NNr-ý 
NNOM 
oý NNOCh 
-9-9714 
ON 
Mý 
MM 
Ö5 
ý C., 
-7 ý 
VFW 
oq ý 
ý 
ý 
0 
m oi ý 
ýiýiýiý 
ý 
kW L 
ývt Z 
ÜýpN 
~~ 
Z 
ÖýÖO 
o 
öcröö 
UaUU 
LL U. LL LL 0000 
CW7 (. 
W7 
CW7 CW. 7 
_ýýý 
75 
a N ö or 
11 
l 9 
ý 
N1 
I 
ý M 
' 9 
ý 9 
07 
ýJ 
4 
=I F 0 Ba 
IQ 
ý ö OO1 
ý. 
Mý ff 
Zl ý 9 
-Co 
5 
1 N 
ýI ö1 ý 
3 29 vi ý 
ýIC., II 
3 
0. - 
(N 
d 
-I- 
t -- co W 
ý 
0 ýd 
ý N w ý 
II 
CO) z 
ýQ 
N 
LL LL 
00 
Ww 
00 
Qzz 
us n ä 
;k 
CP i 
ý 
C6 
G 
4 
10- C IL 
C., m 
ý 
0 
9 
N 
-1 0 
ý 
9 
The Effect of Productivity on Profitability: A Case Study at Firm Level 
APPENDIX -S- 
CASE STUDY PROTOCOL 
1. Field procedures: 
1.1. Review of preliminary data information for the constructed tool. (one week 
after the completion of the first draft of the model). 
1.2. Verification of the scheduled meetings with the financial (Mr. N. Argyriadis) 
and the Data processing (Dr. P. Angelidis) managers of the case firm (SEKAP 
S. A. ). 
1.3. Explanation of the model' s variables and its working to above two managers, so 
as to be prepared for the proper gathering of all necessary data, which will 
comprise the input of the tool. All necessary variables' list to be given to above- 
mentioned managers (first meeting-two days session). 
1.4. Discussion with them, a week later, about all their inquiries and probable 
recommendations concerning the data needed for each specific variable and its 
sources from financial or cost accounting records (second meeting-two days 
session). 
1.5. Collection of data by the investigator with the assistance of above two managers 
(two months). 
1.6. First attempt for the running of the tool. Its presentation to above two managers 
and discussions for the probable improvements (third meeting-one week). 
1.7. Improvements of the model and collection of new required data (two weeks). 
1.8. Second running of the tool and its presentation to above two managers (fourth 
meeting-two days). 
1.9. Presentation of the model to the top managers' "executive committee" including 
the President of the Board of Directors (Mr. H. Seitanidis), the Managing 
Director (Mr. S. Dodopoulos), and the General Manager (Mr. S. Kourtidis) of 
SEKAP S. A. (fifth meeting-two days). 
1.10. Final session, with the presence of all above managers of the case firm for the 
evaluation of the proposed model/tool (sixth meeting-one week). 
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Appendix 5: Case Study Protocol 
r 2. Case study questions: l 
2.1. How is the case firm organized and how strategic decisions are taken? What 
kind of strategies are talking about (cost leadership, differentiation, or both)? 
2.1.1. Sources of Data 
2.1.1.1. Organizational chart 
2.1.1.2. Production Process chart 
2.1.1.3. General Manager and President of the Board of Directors 
2.1.2. Strategies 
1. Obtain or draw an organizational chart that shows the different organizational units of 
the case company. 
2. Describe how strategies are decided and by whom? (process, content, and context). 
3. Analyze in detail the content of all major strategic decisions taken by the case company 
in the past. 
2.2. What models/tools does the case firm use for the strategic decision-making 
process (strategy formulation-evaluation)? What kind of indicators does it use 
for its performance measurement and improvement process? 
2.2.1. Sources of Data 
2.2.1.1. Financial Manager 
2.2.1.2. Data Processing Manager 
2.2.1.3. Case firm's archival records (financial and cost accounting data). 
2.2.1.4. Examination of the specific models/tools used. Understanding of 
their working, concerning their inputs-outputs and their uses and 
limitations. 
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2.2.2. Strategies 
2.2.2.1. Describe the models/tools that the case firm uses for the strategic 
decision-making process. 
2.2.2.2. Describe the indicators (financial and non-financial, short and long- 
term) that the case firm uses for its performance measurement and 
improvement process. 
2.3. What is the "usefulness" of the proposed model/tool to the managers of the 
case firm? 
2.3.1. Sources of Data 
2.3.1.1. Discussion (open-interviews) with the "executives' committee" of the 
case firm. 
2.3.1.2. Firm's financial and cost accounting records. 
2.3.1.3. Investment analysis projects' proposals for all major (strategic) 
investment. 
2.3.1.4. Results and estimations by the proposed model/tool. 
2.3.2. Strategies 
2.3.2.1. Detailed evaluation of the proposed tool concerning the measurement 
of partial and total productivities of the case firm, its cost structure 
and its evolution through time, its input substitutions, the changes of 
its unit costs and its total unitary cost, and, finally, the changes of its 
long-term profitability levels. 
2.3.2.2. Evaluation of the proposed model/tool whether or not it can 
demonstrate its potential for predicting the link between productivity 
and profitability changes within the case firm. The evaluation will 
take place in the case firm using open-ended interviews with all 
members of the "executive committee". Moreover, we shall use the 
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"pattern-matching" mode of analysis and the single regression model, 
for the two variables of total productivity and profitability, to identify 
possible relationships between these two variables, which could be 
related to the theoretical issue of "productivity affects profitability 
among other factors", and increase the internal validity of the case. 
2.3.2.3. Evaluation of the proposed model/tool in terms of whether or not 
managers of the case firm accept that their investment decisions could 
be influenced by the prediction of the tool. 
2.3.2.4. The final opinion of the "executives' committee" of the case firm. 
Conclusions. 
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APPENDIX -6- 
TIME SERIES AND MULTIPLE REGRESSION ANALYSIS 
1,5ý 
1,0 
PRODUCT 
SVA 
1 2 3 4 
Case Number 
5 6 7 8 9 10 11 12 
Chart 6.1: A time - series analysis of the total productivity (PRODUCT) and profitability (SVA) 
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Multiple regression model I 
Variables EnteredIRemovec ' 
Variables 
Entered 
Variables 
Removed Method 
PRODUCT, 
DQ, 
Model 1 STOCKDI, , Enter SVOLUME, 
S. PRICE 
a. All requested variables entered. 
b. Dependent Variable: EBIT 
Model Summar' 
Std. Error 
Adjusted R of the 
R R Square Square Estimate 
Model 1 1878a , 772 , 581 3,130.1 
a. Predictors: (Constant), PRODUCT, DQ, STOCKDI, SVOLUME, 
S. PRICE 
b. Dependent Variable: EBIT 
ANOVAb 
Sum of 
Squares df 
Mean 
Square F Sig. 
Regression 198,654 5 39,731 4,055 , 05 
Model 1 Residual 58,792 6 9,799 
Total 257,447 
, 
11 
a. Predictors: (Constant), PRODUCT, DQ, STOCKDI, SVOLUME, S. PRICE 
b. Dependent Variable: EBIT 
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Coefficientsa 
Standard 
ized 
Unstandardized Coefficie 
Coefficients nts 
B Std. Error Beta t Sig. 
(Constant) -34,695 10,046 -3,454 , 014 
S. PRICE , 555 2,479 , 213 , 
224 
, 
8.30 
STOCKDI 548 249 468 2,199 1070 Model 
SVOLUME 14,762 7,169 , 458 2,059 11185 . _.. --- 
DQ -1,752 5,121 -, 324 -, 342 1744 
PRODUCT 24,056 11,046 , 487 2,178 , 072 
a. Dependent Variable: EBIT 
Residuals Statistics) 
Minimum Maximum Mean 
Std. 
Deviation N 
Predicted Value -4,2679 8,8958 3,6467 4,2496 12 
Residual -2,4738 5,1992 6,532E-15 2,3119 12 
Std. Predicted Value -1,862 1,235 , 000 1,000 12 
Std. Residual -, 790 1,661 , 000 , 739 
12 
a. Dependent Variable: EBIT 
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Multiple regression model 2 
Model Summary 
Std. Error Change SlatLstlcs 
Adjusted R of the R Square I Sig. F 
R R Square ! Square Estimate Change F Change dfl dfl Change 
- Model 1 , 996° , 
992 
, 
990 
, 
1058 992 549,280 2 9' 000 
a. Predictors: (Constant), DQ. PRODUCT 
ANOVAb 
Sum of 
Squares df 
Mean 
Square F Sig. 
Regression 12,289 2 6,145 549,280 , 00 
Model 1 Residual , 101 9 1,119E-02 
Total 12,390 11 
a. Predictors: (Constant), DQ, PRODUCT 
b. Dependent Variable: UNITCOST 
Coefficientsa 
Standard 
ized 
Unstandardized Coefficie 
Coefficients nts 
B Std. Error Beta t Sig. 
(Constant) 2,265 , 
314 7,208 , 
000 
Model ý1 PRODUCT -2,548 , 326 -, 235 -7,814 , 
000 
DQ 1,139 
, 
036 , 960 
31,947 
1000 
a. Dependent Variable: UNITCOST 
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